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Codon Expansion Technology of Functional Gene Regulation in Beef Cattle Molecular
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Abstract: Beef cattle is an important resource in the global agricultural economy, and precision breeding is a hot spot in breeding
academic and industrial circles. As a new strategy for site-specific insertion of unnatural amino acids (ncAAs) in living cells, genetic
codon extension (GCE) has shown great potential in molecular breeding in recent years. By introducing controllable biological
orthogonal functional groups into protein, this technology provides new ideas for the construction of functional protein, gene
expression regulation and phenotypic improvement. In molecular breeding of beef cattle, GCE can combine genomics and protein
genomics to precisely modify or give new functions to key proteins that affect growth, meat quality and disease resistance, and help
improve beef quality, feed utilization efficiency and stress resistance. This paper reviews the core principle and technical progress of
GCE, discusses its application potential in beef cattle breeding, vaccine and antibody improvement, and looks forward to its prospects
and challenges in industrialization, providing new ideas for beef cattle germplasm innovation.
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