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Skeletal Muscle

Most abundant human tissue and main
CNS output

Complex structure and functions
Myofibres: multinucleated syncytia
Severe and incurable diseases, mutations
impacting on different cellular/tissue
compartments (e.g., nuclear envelope,

sarcomeres, sarcolemma, ECM)

Desperate need to understand disease
mechanisms and develop therapies

Muscle
fiber Myofibril /J
Hematopoietic % W
cells == @, L)
% g,
l Py G %Motor
A Q,/ l IV N 4neuron
Endothelial . - — N MJ J
cell ¥ A 4
*E ' - -
v ' =y
Pericylo— - —Satellite cell
Blood vessel ’
0 :
Interstitial S Myonucleus
cell N
Basal lamina

Adapted from Tedesco et al., 2010



Modelling human muscle diseases (in a dish)

Time-resolved

Patient-specific
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& scalable

Dissect molecular
, pathways
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From 2D to 3D: hiPSC-derived Engineered Skeletal Muscles
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Skeletal Muscles Model Muscular Dystrophies
and Enable Multilineage Tissue Engineering
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M) Check for updates

3D human induced pluripotent stem cell-derived
bioengineered skeletal muscles for tissue,
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disease and therapy modeling
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* 3D muscles, EMTs, myobundles, artificial muscles, muscle organoids...
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Excitation-contraction coupling

V. Lionello;
Pinton, Khedr et al., 2023
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Modelling muscle disorders using iPSC-derived myogenic cells

Striated muscle laminopathies
e Subgroup of laminopathies (AD)

* Dysfunctional nuclear envelope:
o Mechanical / Signalling / Epigenetic

* LMNA-related muscular dystrophies:

o Emery-Dreifuss muscular dystrophy
o LGMD1B

o Congenital muscular dystrophy (L-CMD)

Why?
e Study pathophysiology (genotype-phenotype)
* Insights on myonuclear dynamics

* Developing therapies

Worman 2012
Quijano-Roy et al., 2008

With P. Zammit, King’s College London (UK)
Cells: CureCMD & Cellular Dynamics (USA)



Modelling nuclear abnormalities of LMNA (LAMIN A/C)-related congenital

muscular dystrophy (L-CMD) in human engineered muscles
Healthy donor LMNA-mutant
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Moore et al., unpublished
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From disease to (advanced) therapy modelling
Advanced Therapy Medicinal Products (ATMPs)
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Gene therapy/editing

Cell therapy

Choi & Tedesco, in preparation
Choi, Ferrari et al., EMBO Mol Med 2022

' Tissue engineering/replacement
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Maffioletti, Sarcar et al., Cell Reports 2018 Issa ef al.. 2023



From disease to advanced therapy modelling: gene therapy vectors

High dose AAV9-GFP

Pinton & Khedr et al.,
Nat Protocol 2023
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The MAGIC Team

8 (9) Academic, 4 Biotech & 4 Patient Advocacy Groups
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“All models are wronag...
...but some are useful”

George E. P. Box
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