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Abstract

Abstract

Apoptosis, or programmed cell death, is involved in embryonic development and
immune defense and many other fundamental processes of life. Defects in apoptosis
might cause severe diseases including cancers. However, how apoptosis is regulated
during cancer development and progression is not fully understood. MicroRNAs
(miRNAs) are non-coding small RNAs that serve as important regulators of gene
expression that control apoptosis, differentiation and development. Studies have
shown that microRNAs might play important roles in various types of cancers by
controlling the expression of tumor suppressors or oncogenes. In particular, they
might be able to contribute to tumorigenesis by regulating the expression of
apoptosis-related genes.

In mouse, MiR-669e-5p and miR-669e-3p are encoded together with more than
42 miRNAs by a miRNA gene cluster, which is hosted by the 10" intron of the
Sfmbt2 gene. Although Sfmbt2 protein is well-known to be involved in the epigenetic
regulation of many genes, little is known about the biological roles of Sfmbt2-hosted
miRNAs. In spite of this, a few preliminary studies suggested that Sfmbt2-hosted
miRNAs might play important roles in cell proliferation, cell cycle regulation and
apoptosis. In our current study, we investigated the role of miR-669e-5p and
miR-669e-3p in the regulation of Bcl2 expression and apoptosis. Our bioinformatics
analysis suggested that on the 3’UTR of the anti-apoptotic gene Bcl2 there are six
conserved miRNA recognition sites for miR-669e-5p/3p, which include three for
miR-669e-5p and three for miR-669e-3p. Interestingly, overexpression of
miR-669e-5p/3p significantly repressed the activity of luciferase reporter containing
the Bcl2-3°’UTR, reduced the endogenous mRNA and protein level of BCL2,
promoted apoptosis and suppressed cell growth in mouse colorectal cancer CT26 cells.
Conversely, inhibition of miR-669e-5p significantly up-regulated Bcl2 expression,
suppressed cell apoptosis and promoted cell proliferation. Moreover, overexpression

of miR-669e-5p/3p dramatically suppressed the ability of CT26 cells to form colonies
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in vitro and the ability to develop tumors in vivo in nude mice. To demonstrate the
applicability of regulation of Bcl2 by miR-669e-5p in human cells, we cloned putative
hsa-miR-669e-5p from the 10" intron of human Sfmbt2 and showed that putative
hsa-miR-669e-5p also regulates the expression of Bcl2 in human cells. Real-time
guantitative RT-PCR (qPCR) analysis also showed that the expression of
miR-669e-5p/3p were significantly reduced in mouse and human colorectal cancer

min/+

cells and colorectal cancer tissues from C57BL/6-Apc and clinical samples,

suggesting that this aberrant down-regulation of miR-669e-5p/3p might be associated
with the abnormal regulation of apoptosis in cancer cells. Taken together, our data
suggest an important regulatory role of miR-669e-5p/3p in cell apoptosis.
miR-669e-5p/3p thus might be an important diagnostic or therapeutic target for

apoptosis-related cancers and other human diseases.
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