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Abstract Skeletal muscle is the biggest metabolic organ in the body, playing an important role in regulat-
ing whole body energy homeostasis. Our group have previously reported that miR-378 can mediate systemic energy
homeostasis in mice. In order to investigate the functions of miR-378 in skeletal muscle metabolism, we applied
nuclear magnetic resonance (NMR) technology to systemically study the metabolomic difference of the skeletal
muscle from miR-378 transgenic (Tg) mice and its wild type (Wt) littermates. Our results demonstrate that miR-
378 plays pivotal roles in regulating skeletal muscle metabolism. The content of creatine, amino acid species (glu-
tamine, glutamate) and nucleic acid metabolic products (inosine) are significantly increased in the skeletal muscle

of miR-378 Tg mice compared to its Wt littermates, whereas the content of lactate, phosphocreatine (PCr) and glyc-
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erol are significantly decreased in miR-378 Tg mice. This suggests energy deficiency in skeletal muscle of miR-378

Tg mice. We further examined possible activation of AMPK signaling pathway. Our result demonstrates the phos-
phorylated form of AMPK and ACC (pAMPKa and pACC) are remarkably increased in skeletal muscle of miR-378
Tg mice. The activation of AMPKa further supports the result that the overexpression of miR-378 leads to energy

deficiency in skeletal muscle. Together, we provide experimental data to support the notion that miR-378 plays im-

portant role in regulating skeletal muscle metabolism.
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Fig.1 PCA score plot of metabolomics data from skeletal muscle tissues of miR-378 transgenic mice (Tg) and wild type littermates (Wt)
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Fig.2 Differential NMR spectra for the aqueous skeletal muscle tissues extracts from
miR-378 transgenic mice (Tg) and its wild type littermates (Wt)
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Table 1 Significantly differential metabolites in skeletal muscle tissues between
miR-378 transgenic mice (Tg) and its wild type littermates (Wt)
ErRs) (w7 Rigfigte Ak(Tg vs Wt)
Number Metabolite Metabolic pathway Change (Tg vs Wt)
1 Creatine Creatine metabolism Up
2 Anserine Small peptide metabolism Up
3 Taurine Amino acid metabolism Up
4 Glutamine Amino acid metabolism Up
5 Glutamate Amino acid metabolism Up
6 Inosine Nucleic acid metabolism Up
7 Carnosine Small peptide metabolism Up
8 Lactate Glucose metabolism Down
9 Phosphocreatine Creatine metabolism Down
10 Glycerol Lipid metabolism Down
11 Glycine Amino acid metabolism Down
12 ADP Nucleotide metabolism Down
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Fig.3 Phosphorylated (p-) and total (t-) level of AMPKa and ACC in skeletal muscle of
miR-378 Tg and Wt littermates determined by Western blot
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