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2025 Developmental Biology Workshop of High School
Teachers
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This workshop is designed to deeply integrate four major knowledge
domains—biochemistry and molecular biology, cell biology, genetics,
and biotechnology—to provide teachers with a comprehensive

perspective on developmental biology.

In the biochemistry and molecular biology component, the course will
delve into key gene regulatory networks and signaling pathways
involved in development. Teachers will gain an understanding of how
specific genes are precisely activated or silenced in space and time,
thereby influencing protein synthesis, modification, and function to
drive developmental processes. They will also learn the principles
behind molecular techniques such as embryo microinjection and in situ

hybridization.

The cell biology section focuses on cell differentiation, morphogenesis,
and intercellular communication. Through hands-on microscopic

observation and manipulation of zebrafish and invertebrate embryos,



participants will witness how cells proliferate, migrate, adhere,
remodel, and undergo programmed cell death—processes that

together shape complex tissues and organs.

In the area of genetics, the workshop emphasizes the central role of the
genome in the developmental blueprint and the regulatory
mechanisms of epigenetics. Using developmental case studies in
model organisms, the course will illustrate how gene expression guides
the formation and specialization of body structures. Topics will also
include genetic mutations, inherited diseases, developmental
disorders, and the applications and implications of gene editing

technologies such as CRISPR.

The biotechnology component centers on stem cell biology,
regenerative medicine, and tissue engineering, showcasing how
principles of developmental biology are driving innovative medical
technologies. The course will cover the potential and applications of
stem cells, the cultivation of organoids, and the use of model
organisms for drug screening, while also addressing the ethical issues

and societal impacts surrounding these cutting-edge advancements.
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By closely integrating these four domains, the workshop aims to equip
teachers with interdisciplinary knowledge in developmental biology
and inspire innovation in their teaching practices.
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Su-Yi Tsaj (3 + ), Ph.D.

Department of Life Science
National Taiwan University
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https://youtu.be/At6AOnwHcmMQ



https://youtu.be/At6A0nwHcmQ

