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Background: Duchenne muscular dystrophy (DMD) is a congenital disease causing progressive
deterioration of skeletal and cardiac muscles because of mutations in the dystrophin gene.
Supplementation of dystrophin using rAAV-microdystrophin is sufficient to improve pathogenesis of
animal models of DMD. However, we previously reported that local injection of rAAV2 or rAAV8
into canine skeletal muscles without immunosuppression resulted in insufficient transgene expression
with potent immune responses. Here we used somatic stem cells (mesenchymal stromal cells, MSCs
and dental pulp stem cells, DPSCs) to investigate strategies of inducing immune tolerance to the
rAAV9 vector and transgene expression. MSCs have been employed in various inflammatory diseases
including graft-versus-host disease (GvHD) by their immunosuppressive effects. It has been previously
observed that DPSCs also would have immune modulating effects.
Methods: Bone marrow-derived MSCs and rAAV9-luciferase or rAAV9-microdystrophin were
intravenously injected into normal or CXMDJ dog at eight weeks old. Seven days after injection,
MSCs were systemically injected again. At eight days after the first injection, rAAV9-luciferase or
rAAV9-microdystrophin were intravenously injected into the same dog. To examine the immune
response against rAAV9, IFN-γ expression in the purified canine peripheral leukocytes stimulated with
rAAV was analyzed using qRT-PCR. Expressions of the transgene in skeletal muscles of the
rAAV9-luciferase or rAAV9-microdystrophin transduced animals were confirmed by
immunohistochemistry. Neutralizing antibodies induction against rAAV was determined at various
time points of rAAV-transduced dogs. In addition, MSCs-treated CXMDJ with
rAAV9-microdystrophin transduction and non-treated CXMDJ were compared to assess gait function
and lameness of the limb. Using the same administration method, DPSCs and rAAV9-microdystrophin
were applied to CXMDJ at fifteen weeks old.
Results: Administration of rAAV9 following MSCs treatment resulted in higher expression of the
transgene (luciferase or microdystrophin) at the skeletal muscle, compared to the rAAV transduction
alone. Expression of IFN-γ in the purified peripheral blood leukocytes after the rAAV9 exposures were
not enhanced in the rAAV9 with MSCs, suggesting the immune suppressive effects of the MSCs. The
CXMDJ treated with MSCs and rAAV9-microdystrophin showed more functional improvement than
other DMD dogs of the same age.
Conclusion: Our results demonstrate that rAAV injection with MSCs pre-treatment improved
expression of the rAAV-derived transgene in dogs. This strategy would be a practical approach to
analyze the expression and function of the transgene in vivo. These findings also support the future
feasibilities of rAAV-mediated protein supplementation strategies to treat DMD.

