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Our research group previously established the Dnm3os gene knockout mice. This gene
encodes noncoding RNAs (ncRNAs) including miR-199a and miR-214. Since the mice
displayed small body size with hypoplasia of bones and muscular tissues, the author
assumed that these noncoding RNAs might regulate tissue morphogenesis. In order to
clarify our hypothesis, the author knocked in miR-199a and/or miR-214 in the Dnm3os

locus using the recombinase-mediated cassette exchange (RMCE) method. The author




confirmed that the recovery of the expression of each miRNA among knocked in animals,
but the recovery of abnormal phenotypes was observed only when both miRNAs were
knocked in. Thus, it became clear that each noncoding RNA contributed to the tissue
formation. The author tried to identify the target genes of these ncRNAs in P19 cells by
using a unique dual drug selection system, but there seemed no gene displaying
remarkable changes in expression. This could reflect the well-known feature of miRNAs
that generally suppress the expression level of many genes with a small extent. As
miR-199a and miR-214 were reported to change the expression levels in
some heart problems, we suspected these genes could be involved in the pathogenesis of
heart dysfunctions. Since our research group previously demonstrated that
ETAR-positive cells contributed to the formation of heart and vessel systems, the author
knocked in these ncRNAs to the ETAR locus using the RMCE method, and compared the
histology of hearts with the control animals. Heart injury was induced by the
administration of doxorubicin, which was known to cause severe heart injury in high dose
in  human. As a result, doxorubicin induced myocardial fibrosis in the control
animals, but the fibrosis was considerably suppressed in the heart of miR-knocked in
animals. These results suggested that miR-199a/214 might contribute to the maintenance
of the normal heart function. Additionally, the results obtained here clearly demonstrated
that this knock in system was an effective tool to investigate not only the mechanisms of

tissue development but also the involvement of genes in disease.
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