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Carcinogenesis related to inappropriate expression of microRNAs in
digestive organ tumor
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Down-regulation of specific microRNAs (miRNAs) occurs in human tumors, which
suggests a function for miRNAs in tumor suppression. Here, we show that the expression
levels of miRNAs (miRs)-143, -145 and -34a were decreased in most of human gastric
cancers. The transfection experiments of human gastric NUGC-3 cells with miR-145
exhibited a greater growth inhibitory effect than that with miR-143. In NUGC-3 cells, the
supra-additive effect on growth inhibition was shown by the combination treatment which
are the exposure of 5-FU and transfection with miRs-143, -145, or 34a. Taken together,
these findings suggest that miRs-143, -145 and 34a play as anti-oncomirs common to
gastrointestinal tumors. On the other hand, miR-34a was one of the down-regulated
microRNAs in human colon cancer DLD-1 cells. After the exposure at 30 mM of 5-FU,
which enhanced PI3K/Akt signaling markedly in 5-FU resistant cells in comparison with
original cells, the expression level of miR-34a was considerably down-regulated. Sirtl,
which was one of the target genes for miR-34a and related to drug resistance, was
strikingly up-regulated in 5-FU resistant cells. The enforced expression of miR-34a in 5-FU
resistant cells enhanced sensitivity to 5-FU through down-regulation of Sirtl. The
silencing Sirt1l by using siRNA for Sirtl canceled the resistance to 5-FU in 5-FU resistant
cells. These findings suggested that miR-34a regulates at least in part the sensitivity to
5-FU in human colon cancer DLD-1 cells.
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Characterization of 5-FU resistant NUGC-3 cells
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Growth Inhibition after the treatment with miR-34a or siR-Sirt1
in DLD-1 original cells
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Growth Inhibition after the treatment with miR-34a or siR-Sirt1
in DLD-1 5-FU resistant cells
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MiR-34a increases the sensitivity to 5-FU in
human colon cancer DLD-1 cells
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