Autism associated shank3 mutations alter skeletal muscle maturation:
therapeutic strategies using 3D-bioprinted skeletal muscles
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Abstract

Heterozygous mutations of the gene encoding Shank3, a scaffold protein mainly present at the post
synapse, are associated with syndromic forms of autism spectrum disorders (ASD). One of the
earliest clinical symptoms of children born with Shank3 associated ASD is neonatal skeletal muscle
hypotonia. However, mechanisms underlying this symptom are completely unknown. Here we used
induced pluripotent stem cells derived from patients, a well-established Shank3 know-down murine
model and muscle biopsies from Phelan Mc Dermid patients to analyse skeletal muscle defects
associated with the loss of Shank3. First, we could see Shank3 localisation at the skeletal muscle
sarcomere and also at the neuromuscular junctions®. Mutations in Shank3 induced ultrastructural
alterations of the Z-disc bounding the sarcomere and at the neuromuscular of both our murine and
human models. In addition, an impairment of the acetylcholine clustering in our motorneurone skeletal
muscle co-cultures derived from induced pluripotent stem cells?was also observed. This could be
reflected in functional defects in murine muscles giving insight of a very important role of Shank3 not
only in the brain but also in the periphery. Providing thus, an open window for therapeutic strategies
not only targeting the central nervous system but skeletal muscle. This could be in our hands
modelled in 3D-bio-printed functional skeletal muscles?®.
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