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The Butterfly Baby: More Than Skin Deep
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This course introduces students to a novel disease model, the Drosophila EB simplex model, as
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part of a cross-disciplinary modular program. The course explores how to integrate clinical sample
analysis, Drosophila disease modeling, cell mechanics research, computational fluid dynamics (CFD)
simulation, and image analysis to comprehensively investigate the pathological mechanisms of
epidermolysis bullosa simplex (EBS) at molecular, cellular, and organ levels.

Students will learn how transcriptome analysis is applied in genomic disease research and examine
the role of keratin in skin epithelial cells from a cell biology perspective. The course also covers the
establishment of Drosophila-based disease models and drug screening platforms, along with strategies
for verifying disease mechanisms and conducting preliminary drug evaluations. Additionally, the
course delves into cell mechanics research, demonstrating how changes in cellular structure relate to
mechanical stress and impact tissue fragility. Using image analysis, CFD simulations, and structural
tensor analysis, students will quantify shear stress distribution in EBS tissues and assess its potential
clinical applications.

By integrating diverse disciplines, this course not only enhances students' understanding of EBS
pathology but also fosters innovative approaches to researching other rare genetic diseases through
interdisciplinary collaboration.

Keywords : Rare disease, disease model, keratin, computational fluid dynamics, Epidermolysis Bullosa,

Drosophila, cell mechanics, Image analysis
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Hardin, Bertoni, Kleinsmith Becker’s World of the Cell/Technology Update, 9th Edition, Pearson
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