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Autologous intramuscular transplantation of engineered satellite
cells induces exosome-mediated systemic expression of Fukutin-
Related Protein and rescues disease phenotype in a murine model
of Limb-Girdle Muscular Dystrophy Type 2I.
Frattini P , Villa C , De Santis F , Meregalli M , Belicchi M , Erratico S , Bella P , Teresa Raimondi M , Lu
Q , Torrente Y .

Abstract
α-Dystroglycanopathies are a group of muscular dystrophies characterized by α-DG
hypoglycosylation and reduced extracellular ligand-binding affinity. Among other genes involved in
the α-DG glycosylation process, fukutin related protein (FKRP) gene mutations generate a wide
range of pathologies from mild limb girdle muscular dystrophy 2I (LGMD2I), severe congenital
muscular dystrophy 1C (MDC1C), to Walker-Warburg Syndrome and Muscle-Eye-Brain disease.
FKRP gene encodes for a glycosyltransferase that in vivo transfers a ribitol phosphate group from a
CDP -ribitol present in muscles to α-DG, while in vitro it can be secreted as monomer of 60kDa.
Consistently, new evidences reported glycosyltransferases in the blood, freely circulating or
wrapped within vesicles. Although the physiological function of blood stream glycosyltransferases
remains unclear, they are likely released from blood borne or distant cells. Thus, we hypothesized
that freely or wrapped FKRP might circulate as an extracellular glycosyltransferase, able to exert a
"glycan remodelling" process, even at distal compartments. Interestingly, we firstly demonstrated a
successful transduction of MDC1C blood-derived CD133+ cells and FKRP L276IKI mouse derived
satellite cells by a lentiviral vector expressing the wild-type of human FKRP gene. Moreover, we
showed that LV-FKRP cells were driven to release exosomes carrying FKRP. Similarly, we
observed the presence of FKRP positive exosomes in the plasma of FKRP L276IKI mice
intramuscularly injected with engineered satellite cells. The distribution of FKRP protein boosted by
exosomes determined its restoration within muscle tissues, an overall recovery of α-DG
glycosylation and improved muscle strength, suggesting a systemic supply of FKRP protein acting
as glycosyltransferase.

© The Author 2017. Published by Oxford University Press.

Format: Abstract

1 1 1 1,2 1,2 2 1 3

4 1,2,5

Author information

Full text links

PubMed

https://www.ncbi.nlm.nih.gov/pubmed/28666318#
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frattini%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Villa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Santis%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meregalli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Belicchi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erratico%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bella%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Teresa%20Raimondi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torrente%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28666318
https://www.ncbi.nlm.nih.gov/pubmed/28666318#
https://www.ncbi.nlm.nih.gov/pubmed/28666318#
https://academic.oup.com/hmg/article-lookup/doi/10.1093/hmg/ddx252


7/3/17, 10(23 AMAutologous intramuscular transplantation of engineered satellite cell…ystemic expression of Fukutin-Related Protein and ... - PubMed - NCBI

Page 2 of 2https://www.ncbi.nlm.nih.gov/pubmed/28666318

How to join PubMed Commons

PubMed Commons home

PMID: 28666318 DOI: 10.1093/hmg/ddx252

PubMed Commons

0 comments

LinkOut - more resources

https://www.ncbi.nlm.nih.gov/pubmedcommons/help/join/
https://www.ncbi.nlm.nih.gov/pubmedcommons/
https://doi.org/10.1093/hmg/ddx252
https://www.ncbi.nlm.nih.gov/pubmed/28666318#

