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The Elect of Dietary Isoflavone Daidzein on ERRa that Regulates Fatty Acid
Metabolism-Related Genes in C2C12 Muscle Cells

Kaoruko IIDA"

Department of Nutrition and Food Science, Graduate School of Humanities and Sciences,
Ochanomizu University, Tokyo 112-8610

ABSTRACT

Many epidemiological studies show that intake of isoflavones play a beneficial roles
in preventing obesity, however, the mechanism of the anti-obesity elects is unclear.
This study therefore aimed to clarify the elects of daidzein, one of soy isoflavones,
on transcription factor ERRa which has a crucial role on ‘fat barning’ in skeletal
muscles. ERRa -expressed C2C12 myoblasts were differentiated then treated
with daidzein for 48 hr. The elects of daidzein on transcriptional activity of ERR
o were assessed by a reporter assay based on the promoter of PDK4 (pyruvate
dehydrogenase kinase 4). When C2C12 myotubes were treated with daidzein for 48
h, there were significant increases in the expression of ERRa target genes, such
as PDK4, MCAD (medium-chain acyl-CoA dehydrogenase) and CPT1{3 (carnitine
palmitoyltransferase-13). ERRa specific inhibitor XCT790 suppressed the increases
of these genes' expression by daidzein. In a reporter assay, daidzein upregulated
PDK4 promoter activity, We also found that the ERRa responsive elements
were necessary for the daidzein-induced increase of PDK-4 promoter activity. In
conclusion, daidzein increased the expression of genes such as PDK-4 and MCAD in
C2C12 myotubes through the ERRa. These ellects of daidzein might enhance fatty
acid oxidation in muscles, thereby improving obesity. Soy Protein Research, Japan 20,
89-94, 2017.
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Fig. 1. Structure of PDK4-Luc vector used in the
experiments. ERRE indicates ERRa responsive
element previously reported (2, 3).
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Fig. 2. Elects of Daidzein on FAO-related genes expression in ERRa -expressed C2C12 cells. Daidzein induced
FAO-related genes expression in a dose dependent manner. A : p<0.01, * p<0.05, ** p<0.001 vs Cont.
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Fig. 3. Effects of ERRa inhibitor on daidzein-induced gene expressions. ERRa inhibitor, XCT790 (XCT),
significantly inhibited the daidzein-induced increase of each gene by daidzein. * p<0.05, ** p<0.001 vs

Cont. T : p<0.05, T t 1t : p<0.001 vs Daid.
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Fig. 4. EDect of daidzein on internal deletion within the PDK4 promoter. When both of two ERREs were deleted
in construct, inducible elect of daizein on PDK4 promoter activity was diminished. ** p<0.001. t 1 1 :
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