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The pregnant cows were fed on low-nutrition (LN) or high-nutrition (HN) of
their overall nutritional requirement during gestation. The longissimus thoracis muscle of Japanese
Black fetal calves was analyzed by metabolomics and transcriptomics. Maternal undernutrition
decreased the bodyweight and muscle weight of the fetus. The levels of amino acids (AAs) and
arginine-related metabolites including glutamine were higher in the LN group than those in the HN
group. Metabolite set enrichment analysis revealed that the highly different metabolites were
associated with the metabolic pathways of pyrimidine, glutathione, and AAs, suggesting that MUN
resulted in AA accumulation rather than protein accumulation. The expression of genes associated

with energy metabolism, glycolysis, angiogenesis, and insulin signaling pathways were lower in the
LN group than in the HN group.
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