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AGGIORNAMENTI

Andrea Martinuzzi,
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NEWORK INTERNAZIONALE TREAT-HSP

Con finanziamento della repubblica federale tedesca si e
costituito un network che raccoglie 25 centri clinici distribuiti in 9
paesi:

Germania 15

Austria 1

ltalia 2 Sy

Olanda 1 t t HSP

Francia 1 rea

_ Wt Nt

Regno Unito 1 —

Turchia 1

Canada 1

Brasile 1
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Obiettivi del network

1. Fenotipo: chiarire lo spettro fenotipico delle HSP e dei
disordini correlati e condurre studi di storia naturale in
gruppi clinicamente e geneticamente definiti di pazienti;

2. Biomarcatori: sviluppare e validare biomarcatori rilevanti per
la diagnosi, la prognosi e lo sviluppo di terapia perle HSP a i
disordini correlati;

3. Fisiopatologia: decifrare le basi molecolari delle HSP e dei
disordini correlati;

4. Istituire un database clinico (Registro HSP), con
1. unrepositorio per campioni biologici (TreatHSP biobank)

2. unrepositorio per dati sperimentali di grandi dimensioni
(HSP OMICS repository) per le HSP e i disordini correlati.
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Procedure

Fixed visit intervals
12 months * 3 months
(to baseline)

I - N/
I 1 I 1 I

Baseline Follow-up 1 Follow-up 2 Follow-up 3 Follow-up X

Natural History Study
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 Raccolta anamnestica

* Valutazione clinica standardizzata con
esame neurologico,
parametri vitali,

applicazione delle scale cliniche specifiche (per
soggetti di eta >6aa, in relazione al quadro clinico,
SPRS, SARA, ALSFRS-R, CMTNS).

| dati verranno caricati su database clinico
(HSP Registry https://www.hsp-registry.net)
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Prestazioni facoltative discusse caso per caso:
* Valutazione neuropsicologica

« Somministrazione di questionari su QoL e disabilita
(PRIMIS, NeuroQol, EQ5D

 documentazione video/fotografica
e prelievi ematici e raccolta di campioni di urina
e indagini neurofisiologiche
 (ENG, Potenziali evocati motori, somatosensoriali,
Visivi)
* indagini di neuroimaging
* (RMN encefalo e midollo cervicale)
e indagini oftalmologiche (OCT)
e gait analysis
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NO

processed?

YES
YES

Purpose of the transfer lawful
and compatible with the one for
which the data were initially
collected and processed

{ Data lawfully collected and No transfer

YES
YES

[ Adequacy decision?

NO ;
YES

[ Adequate safeguards? Transfer may take place J

NO

[ Specific derogatlon?

NO

[ No transfer ]

Il trasferimento dati
segue precise regole
per il rispetto della
privacy
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HSP Sequencing Project

WGS + RNA Seq in unsolved cases with HSP
in cases with unsolve WGS: just RNA Seq
120-150 participants (depending on price developmnent)

o~
treat l‘lisng Enter clinical data into HSP Registry

o Check inclusion criteria

Submit biosamples to TreatHSP Biobank

Clinical diagnosis of HSP
WES or comprehensive gene panel negative

DNA + PaxGene available Inform coordinator about submission to

TreatHSP sequencing project

email to: jennifer.reichbauer@medizin.uni-tuebingen.de
Participant ID
Copy of genetic report (de-identified)

&itive

Alternative: WES uploaded to GPAP/Solve-RD
age of onset

Short read WGS &
RNA Seq
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Stato delle attivita al 15/9/2020

o~
IRB and recruitment treat’ HSP
“ .net

Currently 529 visits recorded in the HSP registry

» 283 since the start of TreatHSP (05/2020)

* 246 legacy visits predating the official start of TreatHSP (identical clinical standards)
Upload of ~3000 visits (GeNeMove, EuroSPA) ongoing

Active study sites: Not yet active study sites:
* Innsbruck: 30 visits (since 2019-2) * Gottingen

* Erlangen: 22 visits (since 2020-1) * Heidelberg

* Essen: 4 visits (since 2020-3) * |RCCS Medea

* Tubingen: 227 visits (since 2019-2)

DZNE sites (data will be uploaded to the registry): To discuss: Status of IRB
* Bonn * DZNE sites

* Magdeburg + Gottingen

* Munich * Heidelberg

* Regensburg * |IRCCS Medea
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molecolare

Connessione con SolveRD

Il consorzio ha stretto un accordo per partecipare alle
attivita legate al progetto Solve RD, in particolare per
poter avere accesso alla piattaforma GPAP (Genome-
Phenome Analysis Platform) per la risoluzione
diagnostica di casi irrisolti sul piano della genetica

Horizon 2020

ommission for Research & Innovation

Solve&

]_ Solving the unsolved Rare Diseases

-31.12.2022
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Specific ERN

Unsolved cases
cohorts

Ultra rare RD The Unsolvables
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Coorti specifiche

Definition: Disease group specific cohorts from
four core ERNs (exome available)

Pioneering Example: ERN-RND

de novo Trio-WGS project
v" Collection of cases with defined inclusion criteria
v’ Selection of 77 Trios to be analyzed (10/2019)
v" Shipment of samples to Nijmegen (11/2019)
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Special Cohorts: Ataxia, HSP, FTD, paroxysmal Disorders

Project Trio-WGS

Aim: identify novel disease genes in early onset simplex ataxia and HSP
Strategy: trio-WGS
Status:

Agree on inclusion criteria
+ Submit families (submission template) (31.09.19)
+ Phenotypic QC
+ Shipping to Nijmegen
2))» Genetic QC

Sequencing
Analysis (estimated starting date: June/July 2020)

Project autosomal dominant WGS

Aim: identify novel disease genes in autosomal dominant ataxia and HSP
Strategy: Step 1: WGS in 2 affected family members; step 2: additional affected family members
Status:
Agree on inclusion criteria
v Submit families (submission template) (31.01.20)
7> Phenotypic QC (31.03.20)
Shipping to Nijmegen (April 20)
Genetic QC

Sequencing
Analysis
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Hereditary Spastic Paraplegias: at the Crossroads of

Molecular Pathways and Clinical Options

Giovanni STEVANIN
INSERM U1127 Institut ‘ VIEWS

_ A du Cerveau et de la = 2 1 0 67
Overview . Moelle épiniére (ICM) ‘ =

Paris, France

230 publications

About Topic Editors
) Craig Blackstone

Hereditary s . )

syndromes < National Institute of

characteristi

ous e Andrea Martinuzzi
Neurological Disorders L ! - i M
Bosisio Parini, Italy
and Stroke (NINDS) : :
Bethesda, United States

83 publications

F Cahir Joseph O'Kane
‘ ~ 887 University of
) ot 5 Cambridge
LRSS Cambridge, United
Kingdom
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Naringenin ameliorates Drosophila
ReepA Hereditary Spastic Paraplegialinked
phenotypes

Barbara Napoll, Sestiljana Gusend2, Alewsia Forglariad), Mariansa Fantin:, Concetza De

Flllppis4, Elena Paszert:, Chiara Vantagglatot, Gensy Orsal)*

1Eugenio Medea (IRCCS), Italy, 0ivision of Cell Biclogy and Blophwsics, Deparntment of Blology, Schoal of
Science, National and Kapodistrian University of Athers, Greece, JUniversity of Padova, Italy, dstituto

1 Ricerca Pediatrica, Fondazione Ciith della Speranga, Italy

Efficacy of a combined treatment of
botulinum toxin and intensive
physiotherapy in Hereditary Spastic
Paraplegia.

Gabriells Paparellat®, Marinels Vavia1, Lisa Bernardli, Glulla Glrardit, Cristing Stefani, Andrea

Martinuzzi
1SchentinG Institute for Rehab@itation Medicine, Eugenio Medea (IRCCS), haly

Multimodal MRI longitudinal assessment
of White and Grey Matter in different

SPG types of Hereditary Spastic
Paraparesis

Demenico Mostasare, M Yaviaz, F Frijlad, G Aghakhasyand, A Baratans, A Cole, C Seefanr, G
Girardl?, G Paparellar, S De Corle, P Totaro1, F Lombardot, G Plccells, Andres Martisuzziz
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HSP: ricerca di base

Dr Genny Orso
Dipartimento Scienze de Farmaco
Universita di Padova
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SPG31 e SPG4

Naringenina migliora i difetti locomotori
e la vitalita nei modelli di Drosophila di
SPG31 ed SPG4

EDITED BY
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Naringenin Ameliorates Drosophila ReepA
Hereditary Spastic Paraplegia-Linked Phenotypes
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Cosa fa naringenina nel modello di SPG31?

Diminuisce lo stress cellulare e migliora la morfologia del reticolo endoplasmatico
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Cosa fa naringenina nel modello di SPG4?

Migliora lo stress cellulare, aumenta il metabolismo lipidico aumentando la biogenesi di
Organelli chiamati LIPID DROPLETS, acidifica i lisosomi e riporta il loro numero e le loro
dimensioni simile a quelli die controlli.

Qual’e il meccanismo di naringenina?

In laboratorio stiamo valutando la sua azione su canali calcio presenti nella
membrana lisosomiale

i

Collaborazione con il laboratorio della prof.ssa Niamh O'Sullivan (IRLANDA) per
testare naringenina in modelli di SPG61



Che composto € NARINGENINA?

FLAVONOIDE presente in tutte le specie di

OH Citrus (in particolare pompelmi, limoni e
HO O arance)

E’ POCO ASSORBITO DAL NOSTRO TRATTO
GASTROINTESTINALE

OH O
BISOGNA ASSOCIARLO (COMPLESSARLO)
CON beta-ciclo-destrine

Trattamenti con naringenina in diversi modelli di neurodegnerazione ha dato
esiti positivi in particolare per la locomozione (modelli di topo di AD e altre
patologie neurodegenerative). Primo studio clinico effettuato nel 2019 su
persone sane per evidenziarne effetti collaterali non ha riscontrato particolari
reazione avverse.



Screening farmacologico SPG15-SPG11

O o Testati composti per
& \/ migliorare la maturazione
o degli autofagosomi e per
A incrementare la fusione
/ \ tra autofagosomi e
w7 [ lisosomi

B ALR

Fibroblasti pazienti —

Nutrient condition Starvation condition

-0

Protolysosome

Lysosome
vesiculation

Selezionata una rosa di 10 composti

¥

Test in vivo su modello di Drosophila (in progress)
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Casistica IRCCS Medea Conegliano-Pieve di Soligo

Eta di insorgenza

51 casi seguiti

Casi

m infanzia = adolescenza-giovane adulto = adulto

Sesso
Forma

= familiari = sporadici

26; 51%

= Maschi Femmine = pura = complicata
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Tipi molecolari

m SPG4

m SPG11

m SCLA3

m GBA2 (SPGA46, recessiva) e GSN
m Cyp7B1/SPG5

m SCA45

m SPG3a

m ALS4

m SPG7
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Aspetti funzionali
SPRS
16
14
12
10
8
6
4 Mobilita
2 m B
0
range 0-10 range 11-20 range 21-30 range 31-40 range 41-52 N.A.
®m cammino senza ausili  ® cammino con ausili = carrozzina
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60 -

N patients

20 -

B Non-proband (n = 213)
" Proband (n = 179)

Parodi et al 2018. HSP

Age at onset (years) due to SPAST mutations®
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>

100-

Age at onset (years)

30

Age at examination (years)
S

75 1

50 1

Correlazione genotipo/fenotipo (eta di esordio)

25 1

C
1
[] Missense (n=180) 601
] Truncating (n = 245)
' ®
Q
-
— 20
[] Missense (n=208)
L] Truncating (n = 285) 0 |
0 20 40 60 80
Age at onset (years)
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. SPG4: Fibre rigenerantlianel fascio corticospinale
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Ampia coorte di pazienti con SPG7

Loss of paraplegin drives spasticity rather than
ataxia in a cohort of 241 patients with SPG7

Giulia Coarelli, MD, Rebecca Schule, MD, Bart P.C. van de Warrenburg, MD, PhD, Peter De jonghe, MD, PhD, Correspondence
Claire Ewenczyk, MD, PhD, Andrea Martinuzzi, MD, PhD, Matthis Synofzik, MD, Elisa G. Hamer, MD, Dr. Durr
Jonathan Baets, MD, PhD, Mathieu Anheim, MD, PhD, Ludger Schols, MD, Tine Deconinck, MSci, alexandra.durr@
Pegah Masrori, MD, Bertrand Fontaine, MD, PhD, Thomas Klockgether, MD, PhD, icm-institute org

Maria Grazia D’Argelo, MD, PhD, Marie-Lorraine Monin, MD, Jan De Bleecker, MD, PhD,

Isabelle Migeotte, MD, PhD, Perrine Charles, MD, PhD, Maria Teresa Bassi, PhD, Thomas Klopstock, MD,
Fanny Mochel MD, PhD, Elisabeth Ollagnon-Roman, MD, PhD, Marc D'Hooghe, MD, Christoph Kamm, MD,
Delia Kurzwelly, MD, Melanie Papin, MS, Claire-Sophie Davoine, BS, Guillaume Banneau, PhD,

Sophie Tezenas du Montcel, MD, PhD, Danielle Seilhean, MD, PhD, Alexis Brice, MD,

Charles Duyckaerts, MD, PhD, Giovanni Stevanin, PhD, and Alexandra Durr, MD, PhD
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I Disease duration, y

<10 (n =93) 10-19 (n =79) 220(n=62) p Value
- JSARA score, mean +SD 79 +3.6(n=20) 11.3+7.7 (n=16) 12.7+£55(n=19) 0.03° |
Disability stage (maximum value 7), mean = SD (n = 221) 26 +0.8(n=288) 35+£1.1(n=75) 3.9+ 1.2 (n=58) <0.0001"
EDisease progression index (function/disease duration), 0.74 £ 0.6 (n = 88) 0.26 £0.09 (n=75) 0.13+ 0.04 (n = 58) <0.0001"
mean + SD (n =221)
Cerebellar ataxia, % (n) 56 (50/89) 64 (49/76) 72 (43/60) 0.16

Cerebellar dysarthria, % (n) 29 (26/89) 36(27/74) 55 (33/60) 0.01
Brisk reflexes, % (n) 80 (70/87) 91 (59/65) 77 (44/57) 0.09
Babinski sign, % (n) 73 (63/86) 73 (48/66) 76 (42/55) 0.91
Pyramidal syndrome, % (n) 91 (84/92) 93 (70/75) 88 (51/58) 0.58
Pes cavus, % (n) 27 (24/88) 18(13/71) 19 (11/57) 035
Parkinsonism, % (n) 7 (6/90) 4(3/73) 2(1/58) 042
Dystonia, % (n) 1(1/91) 3(2/74) 7 (4/59) 0.15
Muscle wasting, % (n) 10 (9/90) 11(8/74) 32 (18/57) 0.001
Abnormal vibration at ankles, % (n) 33(30/90) 55 (40/73) 53 (31/58) 0.008
Ophthalmoplegia, % (n) 11(9/82) 13(9/70) 27 (14/52) 0.04
Ptosis, % (n) 3(2/70) 3(2/63) 9 (4/46) 031
Diminished visual acuity, % (n) 11(9/81) 10(7/67) 24 (12/51) 0.09
Dysphagia, % (n) 12(9/72) 11(7/63) 19 (9/48) 053
Sphincter dysfunction, % (n) 33(28/84) 48 (35/73) 56 (33/59) 0.02
Cognitive impairment, % (n) 7 (6/90) 8 (6/76) 8 (5/59) 0.90 )
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Macro-Progetto di Ricerca corrente 2021-24
Responsabile Progetto: A Martinuzzi

Disturbi del MOvimento con alterazioni di poStura,
forza, Tono, coordinazione: storia naturale, protocolli
valutativi, strategie di TRAttamento. (DIMOSTRA)
-  WP2: HSP (Martinuzzi, Stefan, D’Angelo, Biffi, Diella, Russo)
- Storia naturale, correlazioni fenotipo/genotipo
- Protocolli di valutazione, Indicatori/biomarkers

- Studi osservazionali e trials clinici prospettici di
trattamento riabilitativo, farmacologico, tecnologie
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