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A Genetic Toolset for Investigating
Glio-vascular Interactions

Studying blood microcirculation is crucial for understanding vascular diseases. Current blood
flow imaging relies on invasive fluorescent dyes that fade within an hour. Dr. Hirase and his
team developed three new molecular genetic approaches for the longitudinal study of
vasculature. They developed liver-targeting adeno-associated viral vectors (AAVs) expressing
fluorescent protein-tagged albumin, allowing visualization of blood plasma in mice after a
single injection. However, in rapidly growing infant livers, the dilution of the episomal AAV
genome precludes chronic neonatal imaging. To address this, they have established a virally
induced CRISPR/Cas9-based knock-in of fluorescent albumin. In 3-day-old mice, they
constructed and injected an AAV which resulted in two-photon visualization of the cerebral
cortex vasculature within ten days and persistent expression of Alb-mNeonGreen for at least

HAJIME HIRASE , Ph.D. the next three months. they have also used CRISPR/Cas9 genome editing to generate a mouse
Professor line equipped with signal amplification mechanisms allowing for investigations in glio-vascular
Center for Translational Medicine interactions. These three new plasma labeling approaches are expected to provide powerful
University of Copenhagen means for micro- and macroscopic imaging of murine vasculature.
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