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Effects of dietary polyphenol (-}-epigallocatechin-3-gallate on the differentiation of mouse C2C12
myoblasts. Hye-Jin Kim and Won Jun Lee*. Department of Exercise Science College of Health Science, Ewha
Womans University — In the present investigation, we studied the modulating effects of (-)-epi-
gallocatechin-3-gallate(EGCG) on the differentiation of mouse C2C12 myoblasts. We found that the
strong inhibitory effect of EGCG on DNA methyltransferase-mediated DNA methylation induced
transdifferentiation of C2C12 myoblasts into smooth muscle cells demonstrated by both morphological
changes and immunofluorescent staining. C2C12 myoblasts treated with EGCG for 4 days expressed
smooth muscle a-actin protein. Real-time PCR data revealed that smooth muscle a-actin mRNA was
induced by EGCG treated C2C12 myoblasts in a concentration-dependent manner. Smooth muscle a-
actin mRNA concentration increased 330% and 490% after 2 and 3 days of 50 uM of EGCG treatment.
The expression of another smooth muscle marker, transgelin, mRNA was also increased up to 9-fold
by 4 days of EGCG treatment compared with cohtrol in a concentration-dependent manner. These re-
sults suggested that C2C12 enables to transdifferentiate into smooth muscle when gene expression
patterns are changed by the inhibition of DNA methylation induced by EGCG. In conclusion, trans-
differentiation of C2C12 myoblasts into smooth muscle is resulted from the modulating effects of
EGCG on DNA methylation which subsequently results in changing the expression pattern of several

genes playing a critical role in the differentiation of C2C12 myoblasts.
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Fig. 1. Structure of (-)-epigallocatechin-3-gallate(EGCG)
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Table 1. Primer sequences for real-time PCR

Gene Forward primers Reverse primers
Smooth muscle a-actin CAGGCATGGATGGCATCAATCAC ACTCTAGCTGTGAAGTCAGTGTCG
Transgelin ACCAAGCCTTCTCTGCCTCAAC GCCACACTGCACTACAATCCAC
GAPDH ATGACAATGAATACGGCTACAGCAA GCAGCGAACTTTATTGATGGTATT

kit(Roche)E o]&3}e] cDNAE A5 Ah (DNA FA=2
AL 25 °Coll A 10, 42 °CollA 60%, 95 °Col A} 5802
AP 1L, final volume2 20 plgch.
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system(Perkin Elmer, Applied Biosystems)&- o] §3+9 2,
BEE QAEL HaT 23 o) uiE FAsgen, 4749
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Fig. 2. Immunofluorescent staining images of differentiating
C2C12 myoblasts after EGCG treatment. Smooth
muscle w-actin and DAPI immunofluorescence and
corresponding phase contrast images. Smooth muscle
a-actin(SMA) is stained fluorescent green(arrow) and
nuclel are fluorescent blue.
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Fig. 3. Real-time PCR analysis of transgelin mRNA after treat-
ment with EGCG for 4 days in C2C12 myoblasts.
C2C12 cells were treated with 0, 3.125, 6.25, 12.5, 25, or
50 uM of EGCG for 4 days. Data are normalized to
control, and each graph bar represents the mean + S.E.
of 3 parallel replica experiments.
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Fig. 4. Real-time PCR analysis of transgelin mRNA after treat-
ment with EGCG at different time points. C2C12 cells
were tréated with 50 pM of EGCG for 0, 24, 48, or 72
hours. Data are normalized to control, and each graph
bar represents the mean + SE. of 3 parallel replica
_experiments.
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Fig. 5. Real-time PCR analysis of smooth muscle a-actin after
treatment with EGCG for 4 days in C2C12 myoblasts.
C2C12 cells were treated with 0, 3.125, 6.25, 12.5, 25, or
50 pM of EGCG for 4 days. Data are normalized to
control, and each graph bar represents the mean + S.E.
of 3 parallel replica experiments.
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Fig. 6. Real-time PCR analysis of smooth muscle g-actin after
treatment with EGCG at different time points. C2C12
cells were treated with 50 pM of EGCG for 0, 24, 48,
or 72 hours. Data are normalized to control, and each
graph bar represents the mean = S.E. of 3 paralle] rep-
lica experiments.
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