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Development of rAAV-mediated brain transduction with transient
ultrasound-mediated modulation of the blood-brain interface in adult common
marmoset toward modeling epilepsy
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The common marmoset could provide an appropriate model for neuromuscular
diseases because of its higher brain function and physiological resemblance to human. An
adeno-associated virus (AAV) vector has great advantages to induce pathology in the aged animals.
However, fully maturated blood-brain barrier (BBB) significantly limits passive rAAV transport from
circulation to the brain. We investigated microbubble(MB)-assisted transcranial ultrasound
irradiation (TCUI) BBB opening technology in the adult marmoset. TCUl immediately after bolus
injection of MB resulted in the BBB opening in blood vessels in some areas including the
hippocampus, and it seemed to be repaired by at least 2 days after TCUl. In parallel, we constructed
self-complementary AAV2 vector proviral plasmids expressing dominant negative mutants of sodium ion
channel genes (SCN1A or SCN2A), which causes Dravet syndrome. The vector genomes could be packaged
into the AAV9 capsid and purified by conventional method.
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