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MicroRNAs, (mIRNAs, miRs) represent a biologically important class of small non-coding RNAs closely associated with the post-
transcriptional control of gene expression. mMIRNAs are single-stranded molecules containing approximately 18-24 nucleotides, and are
responsible for regulating the expression of nearly 60% of all protein-coding genes. Pancreatic cancer Is an aggressive tumor, diagnosed
at late stage. It is characterized by a high mortality rate and limited treatment strategy. This makes microRNAs a very useful biomarker,
prognostic factor and target for gene therapies.
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Role of microRNAS In pancreatic cancer

Reduces the expression of PTEN (tumour suppressor gene,
inhibits proliferation and controls the number of cell cycle
divisions) at mRNA level
Downregulation of SOCS6 expression. This leads to increased ERK
pathway activity and an increase in cell proliferation and
migration.

Negatively regulates the expression of the Racl oncogene
(MKK4-JNK-C-JUN pathway, responsible for inhibiting tumour cell
proliferation). Poor prognostic factor.

Induces cells into the G1 phase of the cell cycle, resulting in
increased proliferation

Negatively regulates the expression of the Spry 2 suppressor
gene

Regulation of KRAS pathway expression. Causes abnormal
proliferation

M Regulation of Cyclin E2 expression, associated with the cell's

transition from G1 to S phase of the cell cycle

Increased oxidative stress, DNA
damage, disturbance of electrolyte
transport and increase calcium
concentration in the cytoplasm
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miRNA Expression Target/Effect
miR-34a Regulation of Bcl-2, Notch 1, Notch 2 protein expression to
avoid apoptosis
miR-155 Suppression of the proapoptotic protein p53 (TP53INP1 gene)
miR-203 Overexpression of Survivin, a proteins responsible for inhibition
of apoptosis
miR-23a This miR promotes apoptosis by regulating the factor APAF1,
which, following a cascade of cytochrome C-related signals,
triggers apoptosis
miR-150 Decreased expression of IGF-1R, which inhibits apoptosis
miR-603
miR-196a Act indirectly on TP53 by controlling the expression of ING4 and
miR-214 INGS
miR-24 Regulation of B1M expression, related to the BCL-2 family of
proteins

miR-196, miR-200a, miR-27a, miR-21, miR-222, miR-210,
miR-221, miR-155, miR-212.
miR-200, miR-96, miR-21, miR-146, miR-245, miR-122,
miR-31, miR-34, miR-145.
miR-18a, miR-21, miR-22, miR-24, miR-25, miR-99a, miR-
155, miR-185, miR-191, miR-196a, miR-642b,
miR-885-5p

Fig. 2 - Apoptosis pathway involving Bcl-2 and p53 proteins. [4]
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