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Drugs ~Intractable disease~

Targeting Endothelial Flow Maladaptation
for the Treatment of Sturge-Weber Syndrome

R Department of Physiology I, Nara Medical University

Investigator

Project Outline

Blood vessels are present in all organs and are constantly exposed to shear stress from blood flow.
In this study, we discovered a novel mechanism underlying Sturge-Weber syndrome(SWS),
a rare disease characterized by abnormal blood vessels in the facial skin and on the surface of
the brain. We found that the disease arises from impaired endothelial adaptation to shear stress.

Lecturer, Kimihiko BANNO, M.D., Ph.D.

In normal vascular endothelial cells, when stimulated by smooth blood flow, the nuclear
protrusion becomes embedded within the endothelial surface; in contrast, in diseased vascular
endothelial cells, this protrusion persists, making the cells more susceptible to impact from the flow.
This leads to abnormal cell behavior and a deterioration of the endothelial barrier function. The
identified mechanism represents a potentially broad therapeutic target for vascular disorders
characterized by endothelial flow maladaptation, extending beyond Sturge-Weber

syndrome.
Wild-type endothelial cells SWS endothelial cells
Physiological laminar flow sensing Maladaptation to laminar flow
leading to quiescent endothelium at cellular level
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Two therapeutic approaches for SWS.

1. Base editing that precisely corrects the pathogenic GNAQ mutation without altering other amino
acids.

2. Drug repositioning to identify compounds that suppress endothelial maladaptation and restore
barrier integrity using a functional barrier-screening platform.

Target disease: Sturge-Weber syndrome

Patent information: Genome editing therapy (Japanese Patent Application 2025-169895)

Technical features: Genome editing therapy targeting disease mutations; drug repositioning to improve vascular
endothelial barrier function under shear stress.

Marketability and challenges in development: Sturge-Weber syndrome is a rare intractable disease
(approximately 1,000 patients in Japan), but requires lifelong treatment. After obtaining non-clinical POC,
corporate support is needed to obtain clinical POC.




