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Model systems in biomedical research

Model systems are foundational tools in biomedical research, enabling us to dissect complex biological
processes and disease mechanisms in a controlled and reproducible manner. This lecture will introduce
the concept of model systems, emphasizing their relevance across molecular, cellular, and organismal
levels. The lecture will explore how diverse model systems—from immortalized cell lines and primary
cultures to animal models such as Drosophila melanogaster, zebrafish, and mice—contribute to our
understanding of human biology. Special focus will be given to inflammatory pathways, which are
central to a wide range of human diseases including cancer, infections, autoimmune disorders, and
metabolic syndromes. Key examples will include the use of murine models to study the inflammatory
pathways, and human cell lines to study disease mechanisms. The lecture will also address the
limitations of each model, ethical considerations, and how emerging alternatives such as organoids and
in silico approaches are enhancing translational relevance. The session aims to provide students from
diverse life science backgrounds a broad yet insightful understanding of how model systems drive
innovation in biomedical research, especially in decoding inflammatory responses and identifying
potential therapeutic targets.
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