Spinal Muscular Atrophy (SMA)

Cultius de Motoneurones (MN) I la seva utilitat per
a I'estudi de malalties de la MN

e Hereditary disease
e Degeneration of a-MNs

SMN1 SMN2
e Prevalence of 1 in 6000 live births ’

e Symmetrical muscular weakness | |
e Caused by deletion or mutation of the Survival Motor Neuron gene (SMN) ININTENN TN 47T >

. . . . cromosoma 5.
e Disease severity varies, based on copy number and expression of SMN2
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Survival Motor Neuron gene (SMN)

Healthy individual SMA Patient
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Disease severity depends on SMN2 copy number and SMN2 SMA classification

expression
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‘.‘ Type 1 SMA g
‘ ‘ Onset: Before 6 months
Milestones: no sitting
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CLINICAL SUBTYPES
Type 2 SMA
‘.‘ ‘ ‘ There are four primary
. types of SMA. Type is based on Onset: 6 - 18 months
‘ ‘ ‘ ‘ the age of onset symptoms and Milestones: Sitting
the highest physical milestone 5 o
achieved. SMA Type | is most not walking

severe, and also the most
common, representing over
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snRNP assembly

Survival Motor Neuron gene (SMN) Functions
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A THERAPIES

[ IMPAIRED ENS SIGNALS

[ SARCOPENIA

MOTOR NEURON DEGENERATION |

 + Impaired glucose tolerance:

* Fasting hypoglycemia
+ Insulin registance

SARCOPEN|A

IMPAIRED FATTY ACIO METABOLISM INSULIN RESISTANCE

= Dystipidemia
* NAFLD

[ ABDOMINAL MUSCLE WEAKNESS ]
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El medicamento més caro
del mundo, pero no el mas

Corsello et al., 2021

costoso
En Espana hay unas 400 personas con atrofla muscular espinal,
un trastorno para el que se ha aprobado en EEUU una terapia L —
génica que cura la enfermedad con un coste de casl dos millones ————
de euros
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Amyotrophic Lateral Sclerosis (ALS)

Genotipo
ELA “hereditaria” ELA “esporadica”

Variaciones de penetrancia alta

C9orf72 Variantes raras Genotipos de riesgo

SOD1 UBQLN2 UNC13A Modelos complejos

TARDBP OPT TAF15 ELP3 Poligénico/umbral

10% are genetics

C90RF72 gene

is the most common inherited cause for both ALS and FTD, in the first intron has expanded GGGGCC repeats, it form inclusions
throughout the brain of patients. nuclear RNA aggregates, which recruit specific RNAbinding proteins, thereby potentially inhibiting
their functions

SOD1
20% are associated with dominant mutations in Cu/Zn superoxide dismutase (SOD1) genes

TARDBP (TDP43)



Cultivo primari de MNs
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Garcera Aet al., Cell Death Dis. 2013



SMA mouse model
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SMA Human induced Pluripotent Stem Cells

m— Neuro-epitelial MNs Mature
hiPSC progenitor progenitor hMNs hMNs
neural epithelial MNs progenitor MNs induction
induction media media media
0 days 6 days 6 days 6 days 7 days
GM11: control Z.\W. Du et al., 2015, modified in Portero’s lab

GM23240*B: SMA Il (SMN2 2 copies, A exon7-8 in SMNL1)
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Cell Death & Disease

Calpain system is altered in survival motor
neuron-reduced cells from in vitro and in vivo
spinal muscular atrophy models
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Intracellular pathways involved in cell survival are deregulated in mouse
and human spinal muscular atrophy motoneurons
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Spinal Muscular Atrophy autophagy profile
is tissue-dependent: differential regulation
between muscle and motoneurons
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ARTICLE

ERK MAPK signaling pathway inhibition as a potential
target to prevent autophagy alterations in Spinal
Muscular Atrophy motoneurons
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Survival motor neuron protein
and neurite degeneration are
regulated by Gemin3 in spinal
muscular atrophy motoneurons

Alba Sansa, Mariz Beltran, Rosa M. 5

httpe:wwandr
270/ Tull



3814: unaffected 3813 mother
3813: SMAII (SMN2 2 copies, A exon7-8 in SMN1)
9677: SMA | (SMN2 3 copies, A exon7-8 in SMN1)
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Calpa|n Dr. Sandra de la Fuente Ruiz

CH
Calpeptin administration extends survival of SMA mice models
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SMA Control

ApO ptOSiS Alba Sansa Zaragoza
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Human differentiated MNs
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IKKbeta is reduced in SMA MNs Miralles et al., 2022. Front. Cell Neuroscience
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