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Abstract

Background: Limb-girdle muscular dystrophies (LGMDs) are a heterogeneous group of inherited autosomal
myopathies that preferentially affect voluntary muscles of the shoulders and hips. LGMD has been clinically
described in several breeds of dogs, but the responsible mutations are unknown. The clinical presentation in dogs
is characterized by marked muscle weakness and atrophy in the shoulder and hips during puppyhood.
Methods: Following clinical evaluation, the identification of the dystrophic histological phenotype on muscle
histology, and demonstration of the absence of sarcoglycan-sarcospan complex by immunostaining, whole exome
sequencing was performed on five Boston terriers: one affected dog and its three family members and one
unrelated affected dog.
Results: Within sarcoglycan-� (SGCD), a two base pair deletion segregating with LGMD in the family was
discovered, and a deletion encompassing exons 7 and 8 was found in the unrelated dog. Both mutations are
predicted to cause an absence of SGCD protein, confirmed by immunohistochemistry. The mutations are private to
each family.
Conclusions: Here, we describe the first cases of canine LGMD characterized at the molecular level with the
classification of LGMD2F.
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Background
Limb-girdle muscular dystrophies (LGMDs) are a
heterogeneous group of Mendelian disorders affecting
voluntary muscles of the shoulders and hips [1]. While
proximal limb muscles are primarily affected in LGMD,
other muscles may degenerate as well, such as the heart
and respiratory muscles [1]. Sarcoglycanopathies are a
subset of severe, recessive LGMDs (LGMD2C-F) that
present in early childhood [2]. There are six known
sarcoglycan genes (SGCA, SGCB, SGCD, SGCG, SGCE,

and SGCZ); the first four encode single-pass transmem-
brane glycoproteins (�-, �-, �-, �-sarcoglycans) and,
along with sarcospan, make up the tetrameric
sarcoglycan-sarcospan complex (SGC). As part of the
dystrophin-glycoprotein complex, the SGC is critical for
maintaining sarcolemmal stability [3]. Mutations in
SGCA, SGCB, SGCD, or SGCG can result in non-
assembly of the SGC and, therefore, the absence of all
four sarcoglycans from muscle of affected patients [3, 4].
There are only a handful of low-frequency founder
alleles in human populations responsible for sarcoglyca-
nopathies [5]; thus, they are most commonly caused by
mutations in compound heterozygosity [6].

In the domestic dog (Canis familiaris), selective breed-
ing practices encourage pairing of recessive alleles inher-
ited identical by descent (IBD). Accordingly, dogs have
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