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Abstract
Cell-cultured meat is regarded a vital strategy to address the growing demand for meat while alleviating issues associated with traditional livestock farming[1,2]. Our group has undertaken research efforts focusing on cell-cultured fish meat, including the development of seed cells, serum substitutes, cell culture scaffolds, large-scale cell culture solutions, and food structuring technologies. We have developed representative marine fish muscle and fat cell lines, and created several spontaneously immortalised cell lines. In addition，suspension culture and co-culture systems for anchorage-dependent cells have been established. A chemically defined serum-free culture medium was constructed for customised proliferation and differentiation of marine fish stem cells. To establish the 3D seed cell culture system, the mechanisms by which cell culture scaffolds regulate directed cell growth were investigated, and edible microcarriers and bulk scaffolds were constructed. The impact of different scaffold structures on cell proliferation was also investigated. The edible microcarrier was used to construct a system for scale-up expansion of seed cells using a bioreactor, and issues related to cell adhesion and migration on edible scaffold surfaces were answered. Meanwhile, a noval system for gentle scaffold degradation and non-destructive  large-scale cell harvesting was developed. Food structuring technologies for cell-cultured fish meat were developed by mimicking the natural flavour and texture properties of natural fish meat, and the cell-cultured fish meat analogues were developed using 3D printing techniques and high-fidelity gelling techniques. This research will provide a theoretical basis and technical references for the efficient and stable production of cell-cultured fish meat at scale.
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