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Muscle contraction and repair under normal conditions.
Dystroglycanopathies genetics.

Dystroglycanopathies muscle pathology.
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The human body: Cells and connections
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Basement Membrane Functions
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Skeletal Muscle
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Skeletal Muscle Basal lamina

Mouse skeletal muscle Human skeletal muscle

Goddeeris et al (2013). Nature, 503:136 Sabatelli et al (2003). Biochim Biophys Acta, 1638:57
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Dystroglycan
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Basement Membrane compaction
4 h

Colognato 1999. JCB, 145:619
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Outline

Basement membrane in epithelium and skeletal muscle.
Role of dystroglycan.
Muscle contraction and repair under normal conditions.

Contraction.

Contraction induced muscle damage.
Sarcolemmareparr.

Satellite cells mediated muscle repair.

Debris clearance and extracellular remodeling.
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Muscle Contraction
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Transmission of force

DGC might contribute to “lateral transmission of force”
from the sarcomere to the lateral extracellular matrix.
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Muscle Fiber Repair
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Han et al (2007). Curr. Opin. Cell Biol., 19:409.



Satellite Cells

Satellite cells are quiescent unipotent
stem cells, located underneath the basal
lamina of adult skeletal muscle fibers

Differentiation
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From Yin et al (2013). Physiological Reviews, 93:23. -



Immune cells and fibroblasts
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Loss of a-Dystroglycan functional glycosylation
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Dystroglycanopathies spectrum

Congenital muscular dystrophy

CMD

CMD w/ brain involvement
no brain involvement || Muscle-Eye-Brain (MEB)
Fukuyama-CMD (FCMD)

LGMD

Walker-Warburg
(WWS)

Adapted from Tobias Willer



Dystroglycan Glycosylation Process

Generated byTobias Willer
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Dystroglycanopathy candidate genes
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Contraction.

Contraction induced muscle damage.

Sarcolemma reparr.

Satellite cells mediated muscle repair.
Debris clearance and extracellular remodeling.



Muscle Force Deficit

Lateral transmission of force
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Model: aDG Large-glycan as a tunable
scaffold for the basement membrane.

Generated by Matt Goddeetris
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Generated by Matt Goddeeris
Basement Membrane compaction
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Laser membrane damage assay
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Fracture mechanics of the plasma membrane

Normal DGC
Basal Lamina
74 y
T
R Va
l Sarcolemma l

Lengthening Contractions

EEEEERENEERRNERRRN AR

lv Membrane dam%.r

| !
T I =

Membrane repair initiated Membrane damage expanded

l }
TP =

Membrane rupture and
muscle necrosis

Membrane repaired



Satellite cells

Dystroglycan plays a role in the attachment and/or stability of satellite cells.

Basal lamina components in the are known to govern satellite cell behavior; laminin-211 is
particularly important.

Satellite cells in the muscles become exhausted, losing their regenerative capacity
Normal
Ross et al (2012). Stem Cells, 30:2330.
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From Yin et al (2013). Physiological Reviews, 93:23.
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The human body: Cells and connections
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Immune cells and fibroblasts
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Possible Therapies

Contraction.
Contraction induced muscle damage.
Muscle Fiber repair.

Satellite cells fate.
Satellite cells exhaustion.

Immune response and fibrosis.



Possible Therapies

Binding site
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Pharmacotherapy:
Upregulate glycosylation.
Upregulate LARGE.

Gene Therapy:
AAV gene delivery (FKRP, LARGE)
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Possible Therapies

Muscle necrosis :
New muscle fibers

Myohlasts differentiation

Pharmacotherapy:
Vasodilator

Anti inflammatories
SCs directed therapies

MuSCs proliferation
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THANK YOU!

N
.
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