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Abstract
Consumer demand for diverse, healthy, and sustainable food is driving rapid innovation in cell-based food technology. This presentation reports our systematic efforts to decipher the molecular mechanisms governing efficient myogenic and adipogenic differentiation of livestock stem cells, and to develop practical strategies for producing nutritious, flavorful cell-based meat products.
First, we elucidated a previously unrecognized mitochondrial clearance-remodeling network during myogenic differentiation. We demonstrated that mitochondrial quantity and function first decrease then increase, with day 1 identified as the critical window for mitochondrial clearance. Targeting this network with a food-grade natural compound, curcumin, increased myofiber formation by ~2‑fold and myosin expression by 1.4‑2.1‑fold [1-2].
Second, we replaced conventional chemical adipogenic inducers (IBMX, rosiglitazone, oleic acid) with edible oils (flaxseed oil, peanut oil). This food-grade induction approach achieved nearly 100% adipogenic differentiation of porcine and bovine mesenchymal stem cells, shortened the induction period from 10‑14 days to 5 days, and increased triglyceride content by 1.5‑2.0‑fold while retaining a healthy fatty acid profile (rich in PUFA, zero trans fat) [3].
Third, we developed a serum‑free, inducer‑free muscle‑fat co‑differentiation system. By co‑culturing porcine muscle stem cells and mesenchymal stem cells at a 7:3 ratio, we simultaneously generated myotubes and adipocytes within 3 days, boosting myogenic efficiency by 3.5‑fold [4].
These integrated technologies allowed us to produce high‑protein cultured beef (22.6 g/100g protein, comparable to conventional beef) and protein/fat‑rich cultured meat noodles (14.6 g/100g protein, 16.2 g/100g fat) with 2‑3‑fold higher essential amino acids, 12‑fold higher PUFA, and a pronounced meaty aroma [5]. Our work provides a scientific and technological basis for upgrading China’s novel food protein production systems.
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