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Dystroglycanopathies%
Congenital%and%Limb%Girdle%Muscular%Dystrophies%

Diseases 
WWS 
MEB 
FCMD 
MCD1C 
MCD1D 
LGMD2I 
LGMD2K 
LGMD2L 
LGMD2M 
LGMD2N 

Genes 
POMT1 
POMT2 
POMGnT1 
Fukutin (FCMD) 
Fukutin-related  
Protein (FKRP) 
LARGEmyd 

DPM2%
DPM3%
DAG1%

Neu5Ac/Gcα2,3Galβ1,4GlcNAcβ1,2Man(PO4)α-O-Ser/Thr 
Xylα1,3GlcAβ1,3 









Are CMD cellular defects 
dystroglycan-specific? 

•  Glycosyltransferases usually alter 
glycosylation of multiple substrate proteins 
and lipids 

•  In this instance, however, alpha dystroglycan 
is the only known recipient of these O-
mannose structures 

•  Can phenocopy glycosylation defects by 
making DAG1-KO cells in vivo 











How do you treat CMD 
glycosylation disorders? 

1.  Overexpression of LARGE bypasses other genetic 
defects. 

2.  FKRP mutations for LGMD2I may not be loss of 
function. Protein is mislocalized but may still be 
functional. 









LARGE%Tg%mice%show%increased%glcosyla,on%as%per%
IIH6%blot,%but%lower%specific%force%(Brockington%et%al.%(2010)%

PLOS%one%5,%e14434)%



FKRP disease mutations mislocalize 
FKRP protein in cells 


