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Dysregulated expression of microRNAs (miRNAs) in various tissues has been associated with a
variety of diseases, including cancers. Here we demonstrate that miRNAs are present in the serum
and plasma of humans and other animals such as mice, rats, bovine fetuses, calves and horses.
The levels of miRNAs in serum are stable, reproducible, and consistent among individuals of the
same species. Through analyses, we conclude that serum miRNAs can serve as potential
biomarkers for the detection of various cancers and other diseases.

Here, we report that secreted miRNAs can serve as novel signaling molecules mediating
intercellular communication. In human blood cells and cultured THP-1 cells, miR-150 was
selectively packaged into microvesicles (MVs) and actively secreted. THP-1-derived M Vs rapidly
entered and delivered miR-150 into HMEC-1cells, and elevated exogenous miR-150 delivered from
MVs effectively reduced c-Myb expression and enhanced cell migration. These results
demonstrate that cells actively secrete miRNAs and deliver them into specific recipient cells where
the exogenous miRNAs can regulate target gene expression and recipient cell function.

We also report the surprising finding that exogenous plant miRNAs are present in the sera and
tissues of various animals and that these exogenous plant miRNAs are primarily acquired orally,
through food intake. Functional studies in vitro and in vivo demonstrated that MIR168a could
bind to the human/mouse low density lipoprotein receptor adapter protein 1 (LDLRAPT), inhibit its
expression in liver, and consequently decrease LDL removal from mouse plasma. These findings
demonstrate that exogenous plant miRNAs in food can regulate the expression of target genes in
mammals.
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