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Abstract:

MicroRNAs (miRNAs) are a recently discovered category of small RNA molecules that regulate gene expression
at the post-transcriptional level. Accumulating evidence indicates that miRNAs are aberrantly expressed in a
variety of human cancers, thus being oncogenic and that the inhibition of oncogenic miRNAs (defined as the
blocking of miRNAs’ production or function) would find application in the therapy of different types of cancer
in which these miRNAs are implicated [1].

The purpose of the work that will be presented is the development of small-molecule drugs targeting specific
oncogenic miRNAs production. In particular, we chose to target two oncogenic miRNAs (miRNA-372 and
miRNA-373) implicated in gastric cancer, which is the fourth most common cancer and the second leading
cause of cancer death in the world. These two oncogenic miRNAs are overexpressed in gastric cancer cells
starting from their precursors (pre-miRNA-372 and pre-miRNA-373): two stem-loop structured RNAs which
lead to mature miRNAs after cleavage by the enzyme Dicer in the cytoplasm [2]. A compound able to interfere
with the cleavage of these pre-miRNAs by the enzyme Dicer will inhibit the production of oncogenic miRNAs
and restore normal mRNA translation finally leading to cancer regression.

In order to discover new and efficient inhibitors of oncogenic miRNA production, we have (i) designed and
synthesized new RNA ligands conceived in order to bind at the stem-bulge and/or stem-loop junction sites on
the pre-miRNA sequence (Focused design approach) and (ii) screened a library of 640 compounds


http://vejviser.sdu.dk/opslag?lid=1292
http://famulok.chemie.uni-bonn.de/people/mayer/index.html
http://www.unice.fr/icn-s/spip.php?rubrique102

SDU-&

DEPARTMENT OF PHYSICS,
CHEMISTRY AND PHARMACY

(Chimiothéque Essentielle belonging to 56000-compounds French National Chemical Library) (Library
screening approach). Both these approaches were based on a high throughput in vitro assay and
demonstrated to be successful in identifying compounds able to interfere with the biogenesis of oncogenic
miRNAs. The most active compounds discovered using the in vitro assay have been further studied for their
activity on adenocarcinoma gastric cancer cells (AGS cells) overexpressing targeted miRNAs. Some of the
studied compounds demonstrated the ability to inhibit AGS cells proliferation in a dose-dependent manner
and this effect has been directly correlated to the decrease in the production of oncogenic miR-372 and miR-
373 [3].
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