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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. miRNAs 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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BibliographyMaterials and methods

Pancreatic cancer is one of the most aggressive cancers. The number of new

pancreatic cancer cases in the European Union (including the UK) was 59,000

cases in 1990, 109,000 cases in 2019 and projected to be 147,000 in 2039. No

gender differences are observed in incidence and mortality. These cancers show

a similar age-related trend, with a gradual increase after 30 years of age, reaching

the highest burden after 80 years of age. The epidemiological burden is related to

socio-demographic status. The highest burden of pancreatic cancer is observed in

the Asia-Pacific region, while the lowest in the Middle East and North Africa.

The high mortality rate of cancer is caused, among other things, by late

diagnosis; patients often do not show any symptoms until they develop

an advanced stage of the disease. Approximately 90% of pancreatic cancers are

PDAC (Pancreatic Ductal Adenocarcinoma), classified as exocrine tumors.

Role of microRNAs in pancreatic cancer

microRNA

More than 2,500 different miRNAs have

already been recognised in humans.

A schematic of miRNA synthesis is shown in

Figure 1. [1-3] MicroRNAs can be

transported actively into the extracellular

space and into the blood in exosomes due to

their small size. Quantitative changes or the

appearance of miRs that are physiologically

absent in a given tissue can be detected in all

diseases. Dysregulation of miRNAs is

implicated in defective insulin secretion,

glucose secretion, diabetic nephritis and heart

disease. miRNAs are subject to

transcriptional regulation depending on

intracellular and extracellular signals. Thus, it

is possible that they play a role in modulating

signalling pathways, translating into specific

effectors such as changes in metabolism, cell

cycle, proliferation or cell death.

Preliminarily identified signalling pathways

dysregulated in pancreatic cancer, based on

the literature, include: KRAS, PI3K/AKT,

JAK/STAT, WNT/B-Catenin, TGF-B. [2-5]

Fig.1 Synthesis of miRNA. [4] The Figure was partly generated using Servier

Medical Art, provided by Servier, licensed under a Creative Commons 

Attribution 3.0 unported license
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Summary
Gene expression profiling of miRNAs has

resulted in a developing understanding of

cancer biology and cancer-related signaling

pathways. Currently, most clinical trials use

miRNAs as diagnostic biomarkers to assess

tumor stage and predictive markers of overall

survival time. This is especially important in

pancreatic cancer where the only currently

used diagnostic marker is CA 19-9, with low

sensitivity and specificity. Combined with the

therapeutic potential of miR, it is a promising

path forward in the diagnosis and treatment of

pancreatic cancer.

miRNA expression will be tested in PANC-1 cell line as in vitro model. This expression will be tested in comparison to

cultured human fibroblasts as a control group. Sample for in vivo miRNA expression studies will be intraoperatively

collected pancreatic tumour tissue and whole blood from pancreatic cancer patients. The miR expression results from the

blood will be compared with a control group of healthy patients. The next step will be to isolate total RNA and miRNA

and transcribe the RNA into cDNA using a reverse transcription reaction. Following this step, I will perform miRNA

screening spliced pancreatic cancer tissues collected from patients and blood compare to healthy group of patietns.

Screening also will be perform in in PANC-1 and fibroblast cell line. Screening will be done using miRNA expression

cards (TaqMan™ Advanced miRNA Human A and B Cards, Applied Biosystems). Among the microRNA's with the

highest expression variability according to the screening cards results and based on the literature, we will select those to

be used in further studies. Based on the variability of miRNA expression, signalling pathways will be tested by

determining the amount of mRNAs encoding the specific proteins of the signalling pathway. Quantitative expression of

miRNAs and mRNAs will be investigated by Real-Time PCR.

It was shown that a large number of miRNA molecules were variably expressed in patients with PDAC/acute pancreatitis compared to healthy

controls. Changes in miR profile also appeared in the blood of patients (Table 1). The most frequent recurring relationship between the different

studies was an increase in miR-21, miR-155 and miR-221 expression, while miR-34 and miR-145 were most frequently down-regulated. During the

cell cycle and proliferation, miRNA plays a role in the regulation of suppressor genes (by downregulating their expression) and oncogenes (by

overexpressing them) leading to uncontrolled cell proliferation (Table 2) MiR also influences the control of Cyclin-Dependent Kinases (CDKs),

cyclins, p27 protein controlling cell cycle progression. MicroRNA is involved in the induction and inhibition of apoptosis, which is important in the

Table 1 - Expression of various miRNAs in PDAC tissue compared to 

healthy pancreatic tissue and PDAC patients blood [1-5]

Table 2 - Role of miRNA’s as control of cell cycle and proliferation in 

pancreatic cancer [1-5]

Table 3 - Role of miRNA’s as control of apoptosis in pancreatic cancer [1-5]

microRNAs are involved in the epigenetic regulation of the amount of protein synthesised in cells. The synthesis of

miRNAs takes place in the cell nucleus. It is estimated that up to 44% of these molecules are formed during the splicing

process from spliced introns, 7% from protein-coding exons and about 6% from 3' UTR or 5' UTR fragments of protein-

coding genes. About 42% of miRs are derived from sequences of independent genes coding only miRNAs.

Pancreatic duct

Common bile duct
It is characterized by

high invasive and

metastases to lymph

nodes, liver, lungs

and intestines. The

5-year survival of

patients with PDAC

is 3-6%. Tumors

derived from

endocrine cells are

rare and are called

neuroendocrine

tumors. [6-8] Fig.3 Pancreas structure. The Figure was partly generated using 

Servier Medical Art, provided by Servier, licensed under a 

Creative Commons Attribution 3.0 unported license

gene acquisition to avoid apoptosis in cancer cells (Table 3). That

includes controls the apoptosis activation pathway dependent on

the p53 and the Bcl-2 family of proteins (Figure 2). MiRs are also

involved in tumour progression to mesenchyme cells and

subsequent further invasion and migration to distant organs. [2-5]

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