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BSTRACT

 

Background

 

Some patients with autosomal re-
cessive limb-girdle muscular dystrophy have mu-
tations in the genes coding for the sarcoglycan pro-
teins (

 

a

 

-, 

 

b

 

-, 

 

g

 

-, and 

 

d

 

-sarcoglycan). To determine the
frequency of sarcoglycan-gene mutations and the re-
lation between the clinical features and genotype,
we studied several hundred patients with myopathy.

 

Methods

 

Antibody against 

 

a

 

-sarcoglycan was used
to stain muscle-biopsy specimens from 556 patients
with myopathy and normal dystrophin genes (the
gene frequently deleted in X-linked muscular dystro-
phy). Patients whose biopsy specimens showed a de-
ficiency of 

 

a

 

-sarcoglycan on immunostaining were
studied for mutations of the 

 

a

 

-, 

 

b

 

-, and 

 

g

 

-sarcoglycan
genes with reverse transcription of muscle RNA, anal-
ysis involving single-strand conformation polymor-
phisms, and sequencing.

 

Results

 

Levels of 

 

a

 

-sarcoglycan were found to
be decreased on immunostaining of muscle-biopsy
specimens from 54 of the 556 patients (10 percent);
in 25 of these patients no 

 

a

 

-sarcoglycan was detect-
ed. Screening for sarcoglycan-gene mutations in 50
of the 54 patients revealed mutations in 29 patients
(58 percent): 17 (34 percent) had mutations in the

 

a

 

-sarcoglycan gene, 8 (16 percent) in the 

 

b

 

-sarcogly-
can gene, and 4 (8 percent) in the 

 

g

 

-sarcoglycan gene.
No mutations were found in 21 patients (42 percent).
The prevalence of sarcoglycan-gene mutations was
highest among patients with severe (Duchenne-like)
muscular dystrophy that began in childhood (18 of
83 patients, or 22 percent); the prevalence among
patients with proximal (limb-girdle) muscular dystro-
phy with a later onset was 6 percent (11 of 180 pa-
tients).

 

Conclusions

 

Defects in the genes coding for the
sarcoglycan proteins are limited to patients with Du-
chenne-like and limb-girdle muscular dystrophy with
normal dystrophin and occur in 11 percent of such
patients. (N Engl J Med 1997;336:618-24.)
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USCLE diseases (myopathies) are most
often caused by inborn errors result-
ing in the degeneration of muscle fi-
bers (muscular dystrophies). The mus-

cular dystrophies are a clinically and genetically
heterogeneous group of disorders. Clinically, many
of the muscular dystrophies present with proximal-
limb muscle weakness or wasting and elevated se-
rum creatine kinase concentrations. Genetically, the
pattern of inheritance can be X-linked recessive (as
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in Duchenne’s or Becker’s muscular dystrophy), au-
tosomal dominant (as in limb-girdle muscular dys-
trophy type 1), or autosomal recessive (as in limb-
girdle muscular dystrophy type 2). Recently, many
of these phenotypically similar, yet genetically dis-
tinct, disorders have been shown to be caused by
abnormalities of the plasma membrane of muscle
fibers. This membrane contains an extensive cyto-
skeleton that stabilizes the myofibrillar membrane
during contraction. Part of this cytoskeleton appears
to be responsible for attaching intracellular actin to
the extracellular basal lamina by means of dystrophin
(Fig. 1).
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Abnormalities of dystrophin are a common cause
of muscular dystrophy,
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 and testing for the dystro-
phin gene or protein has become part of the routine
diagnostic evaluation of patients who present with
progressive proximal muscle weakness, high serum
creatine kinase concentrations, and histopathological
evidence of a dystrophic process. Patients who have
no dystrophin abnormalities are assumed to have an
autosomal recessive muscular dystrophy; most cases
are isolated, and large families with multiple affected
patients are uncommon.

In addition to dystrophin, other proteins, often
referred to as dystrophin-associated proteins, con-
tribute to the membrane cytoskeleton of myofibers.
These proteins are divided into the dystroglycan,
sarcoglycan, and syntrophin subcomplexes (Fig. 1).
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Recently, genetic defects of the sarcoglycan complex
(sarcoglycanopathies) were found in some patients
with autosomal recessive muscular dystrophy.
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 The
genes and proteins corresponding to these genetic
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