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Fig. 1 Dysfunction of o-dystroglycan in Fukuyama type congenital muscular dystrophy (FCMD).
(A) Normal dystrophin-glycoprotein complex in skeletal muscle. o-Dystroglycan binds to laminin
via the O-linked glycan chain moiety, including Sia02-3Galp1-4GlcNAcB1-2Man and a phosphoryl
glycan attached to the mannose. N-terminal domain of o-dystroglycan is cleaved by furin and
secreted. (B) The mutation of fukutin causes defects in postphosphoryl modification of the
O-linked glycan. This results in disruption of the linkage between o-dystroglycan and laminin,

leading to destabilization of the sarcolemma. The modification of O-linked mannose by Siac2-
3Galp1-4GlcNAcP remains to be elucidated in FCMD.
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Fig. 2 Several tissues of Large transgenic mice were
examined by Western blotting. Overexpression of Large
was confirmed in these tissues. Intense bands of
o-dystroglycan with broader appearance and higher
molecular mass were detected with anti-o-DG (IIH6) in
transgenic mice. Expression of B-dystroglycan was not
altered. SKL, skeletal muscle; PN, peripheral nerve; KNY,
kidney.
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Abstract

Emerging novel therapeutic strategy for o-dystroglycanopathy by Large

Fumiaki Saito, M.D., Ph.D.
Department of Neurology, Teikyo University School of Medicine

The past decade of researches have revealed mutations of known or putative glycosyltransferases in several
types of muscular dystrophy, including Fukuyama-type congenital muscular dystrophy. In these disorders, the
function of a-dystroglycan is severely decreased, therefore they are called a-dystroglycanopathy. Recently, puta-
tive glycosyltransferase Large was shown to restore the defective function of a-dystroglycan, thus, it is an intrigu-
ing idea to apply this effect to the therapy of a-dystroglycanopathy. In the present study, we sought to test this
possibility. Using several cultured cell lines, we confirmed that the overexpression of Large results in hyperglyco-
sylation and marked enhancement of the function of a-dystroglycan. For this effect, the whole luminal domain of
Large was shown to be necessary using several deletion constructs. We further generated transgenic mice over-
expressing Large ubiquitously. In each tissue of the mice, the glycosylation of a-dystroglycan and its laminin bind-
ing activity was remarkably increased. Moreover, the morphological analyses on each tissue stained by H-E re-
vealed no significant abnormality in the transgenic mice, suggesting no serious side effects by the overexpression
of Large. Taken together, these results indicate that the restoration of the function of o-dystroglycan by Large
should be an important molecular target to develop therapeutic strategies for a-dystroglycanopathy.

(Clin Neurol 2011;51:918-921)
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