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A structural fix 
for DMD
By Brian Moy, Staff Writer

Researchers at the University of California, Los Angeles have found 
that increasing expression of the structural protein sarcospan improves 
dystrophic pathology in mice with Duchenne muscular dystrophy. 
Although the finding identifies a new way to treat the disease, one con-
cern is that increasing levels of sarcospan will only slow muscle degen-
eration and simply delay the inevitable progression of the disease.

Sarcospan (Kras oncogene-associated gene) (SSPN) is a component 
of the dystrophin-glycoprotein complex in muscle cells. During muscle 
contraction, the complex provides mechanical 
stability to the sarcolemma, or muscle cell mem-
brane.1 In DMD, mutations in the dystrophin 
(DMD) gene lead to loss of both dystrophin pro-
tein and the dystrophin-glycoprotein complex.

In a paper in the Journal of Cell Biology, a 
group at UCLA used a mouse model of DMD 
to show that overexpression of the human SSPN 
gene in skeletal muscle improved pathology and decreased muscle 
degeneration compared with mdx mice that did not express the trans-
gene.2

The researchers found that overexpression of sarcospan in the 
muscle of the mice helps the cells perform an end run around the lack 
of dystrophin by recruiting utrophin (Utrn) to the muscle cell mem-
brane. Utrophin is functionally similar to dystrophin, but typically it is 
restricted to the neuromuscular junction in normal muscle cells.3

Utrophin mRNA levels were similar in both transgenic mdx mice 
overexpressing sarcospan and in wild-type mdx mice. As a result, the 
researchers concluded that sarcospan does not increase utrophin tran-
scription and instead redistributes the protein from the neuromuscular 
junction to the sarcolemma.

Rachelle Crosbie, the principal investigator of the study, told SciBX 
that “the results of our studies are rather surprising because we didn’t 
anticipate that increases in sarcospan would lead to higher levels of 
utrophin in the cell since utrophin is normally restricted to the neuro-
muscular junction.” Rather, she said, the group thought that “increasing 
sarcospan would anchor the other protein components of the dystro-
phin-glycoprotein complex that are normally found around the muscle 
membrane.”

Crosbie is an associate professor in the Department of Physiological 
Science at UCLA. 

Stuart Peltz, president and CEO of PTC Therapeutics Inc., said the 

JCB paper is important because it identifies another potential target for 
treating muscular dystrophy. “The paper provides a nice demonstration 
of a protein that could replace or partially replace dystrophin in order 
to stabilize the sarcolemma,” he said.

The company’s PTC124 is in Phase IIb testing to treat DMD due to a 
nonsense mutation. PTC expects to complete enrollment in the trial by 
next February. The small molecule that facilitates complete translation 
of proteins containing nonsense mutations is partnered with Genzyme 
Corp. PTC124 has Fast Track designation in the U.S. and Orphan Drug 
designations for nonsense mutation–related DMD and cystic fibrosis 
in the U.S. and EU.

Utrophin utility
Although the JCB paper identifies a new approach for treating DMD, 
increasing the level of sarcospan is likely to only temporarily relieve 
the disease pathology.

Jon Tinsley, senior director of therapeutic programs at Summit plc, 
told SciBX that recombinant sarcospan injected systemically could pro-
vide some therapeutic benefit, but sooner or later the natural utrophin 

protein will become degraded and lost.
Thus, he said, “you would also need to 

increase utrophin transcription in order for a 
sarcospan-based therapy to work. Otherwise, 
you would only slow down the degenerative 
process of the diseased muscle. Theoretically, 
if you can maintain high enough levels of utro-
phin expression, you can prevent DMD.”

Indeed, previous studies have shown that increased expression of 
utrophin in mdx mice ameliorates muscular dystrophy.4

SMT C1100, an oral small molecule that upregulates utrophin, 
is in preclinical testing to treat DMD. In July, Summit granted Bio-
Marin Pharmaceutical Inc. exclusive worldwide rights to develop 
and commercialize SMT C1100 and all follow-on molecules to treat 
DMD.

Crosbie countered that the JCB paper “shows that stabilizing the 
utrophin protein without increasing its transcription has the potential 
to be just as beneficial as therapeutics in development that increase 
utrophin levels by increasing transcription.” In fact, she added, “one 
group of researchers has already shown in mdx mice that preventing 
protein degradation in the dystrophin-glycoprotein complex alone was 
beneficial for treating DMD. While we certainly need to perform long-
term studies with our mice, it does not mean that increasing utrophin 
transcription is necessary.”

Crosbie also told SciBX that gene therapy using sarcospan could 
have an advantage over gene therapy using the DMD gene. She said it’s 
hard to package the latter into viral vectors due to the large size of the 
gene. The coding region of sarcospan is less than 1 kb in length, whereas 
the DMD cDNA is about 14 kb long.

“Because sarcospan is significantly smaller than the dystrophin gene, 
it can be easily packaged into adeno-associated virus vectors for effec-
tive gene delivery,” she said.

“Theoretically, if you can 
maintain high enough levels 
of utrophin expression, you 
can prevent DMD.” 

—Jon Tinsley, Summit plc
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Crosbie noted that sarcospan is expressed in a variety of nonmuscle 
tissues, so “increasing sarcospan expression in skeletal muscle should 
not pose a threat to a patient’s immunity because the body would not 
recognize the protein as foreign.”

She did caution that “too much sarcospan could be a bad thing.” 
Indeed, transgenic mice engineered to overexpress the protein in 
skeletal muscle have been shown to display a severe form of muscular 
dystrophy.5 Thus, she said that determining the optimal dosage will 
be an important aspect of developing sarcospan-based therapies.

Ongoing studies by Crosbie and colleagues are aimed at inserting 
SSPN into viral vectors for testing in DMD mouse models and identify-
ing small molecules that increase sarcospan expression.

Crosbie told SciBX the findings from the JCB paper are patented and 
available for licensing.
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