Evaluation of the micro-RNAs expression level in human
glioblastoma samples and normal adjacent tissues
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INTRODUCTION
Background. Glioblastoma multiforme (GBM) is one of
the most malignant types of human cancers with the
survival rate during five years is only about 6.8%.
Additionally, a crisis in developing and implementing
therapies for GBM builds heavy obstacles for dealing
with this type of brain cancer. As a result, there is an
urgent need to study the molecular features of GBM and
specific genes and/or their regulators involved in the
initiation and progression of cancerogenesis. One
perspective tool to control the post-translational
processes of regulation of genetic information
transmission may be miRNAs. miRNAs have been
shown to be dysregulated in numerous pathologies,
especially in cancers, and are already proposed as wide
diagnostic markers.
Aim. The presented research aimed to investigate the
expression level of a particular set of microRNAs in

primary GBM tissue samples compared to normal
tissues.

microRNA
Biogenesis of microRNAs:
1.miRNA-precursor folds back on itself;
2.Dicer-enzyme cutting double-stranded RNA into shorter fragments;
3.One strand of each short double-stranded RNA is degraded;
4.Other strand (miRNA) associates with a complex of proteins;
5.The bound miRNA can base-pair with any target mRNA that
contains the complementary sequence;
6.The miRNA-protein complex prevents gene expression either by
degrading the target mRNA or by blocking its translation;
Predicted, that miRNA account for 1-5% of the human genome and
regulate at least 30% of protein-coding genes.
MiRNA targeting recognition site through Watson-Crick base-pairing between the guide strand and
the 3’UTR of the target.
miRNA is one of perspective tool to control the post-translational processes of regulation of genetic
information transmission
miRNAs have been shown to be dysregulated in numerous pathologies, especially in cancers, and are
already proposed as wide diagnostic markers.








MATERIALS AND METHODS

RESULTS

Samples collection. In this research we used tissue 25 samples with
primary GBM and 25 normal adjacent brain tissues were collected from
patients who underwent surgical removal of GBM tumors at the State
Institution "Romodanov Neurosurgery Institute, National Academy of Medical
Sciences of Ukraine“
For the direct evaluation of the studied miRs’ evels, total RNAs were
isolated by TRIZol method, cDNA was generated using miRNA 1st-Strand
cDNA Synthesis Kit (Agilent Technologies, #600036). Quantitative RT-PCR
was conducted to detect the miRNA levels using a 5x HOT FIREPol EvaGreen
qPCR Mix Plus kit (no ROX) (Solis BioDyne, Estonia) with CFX96™ Real
Time PCR Detection System (BIO-RAD Laboratories, Inc., Singapore). For
each sample, the qRT-PCR reaction consisting of 15 min hot start at 95°C for
polymerase activation, followed with the 44 cycles of a 15 s at 95°C, 20 s at
60°C was performed in triplicate. The ΔCq method was used for miRNA
quantification analysis, with U6 as reference. GraphPad Prism software
(v.7.0a, Inc. San Diego, CA, USA) was used for statistical analysis. The
variables are presented as median with interquartile range (IQR).
Mann-Whitney U-test was used to compare the differences between two
groups. A two-tailed p-value <0.05 was considered statistically significant.

1. miR-19b-3p, miR-21-5p and miR-24-3p: it was detected that these
microRNAs have a tendency to be up-regulated in GBM cells, compared to
normal ones (p<0.05). Here we analyzed 24 adjacent and 25 GBM tissue
samples.

2. miR-92a-3 tend to be elevated, while the level of miR-30a-5p and
miR-486-3p were down-regulated at GBM tissue samples.
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The role/changes of miRNA at cancer (according to
other studies)
Oncogenic, frequently upregulated in osteosarcoma,
promoted the development of renal fibrosis, pancreatic,
1
colorectal cancer.
3. According to our research, miR-27a-3p, miR-145-5p and miR-181a-5p had
An abundance of miR-21 from glioma tissues defined a not any tendency to be changed amid normal and GMB samples.
2
worse prognosis in primary glioma patients.
miR-24 may be important in the angiogenesis via VEGF and
TGF-beta, and the intracellular signaling of AKT and
beta-catenin may be involved in this process. Promote glioma
3
cell proliferation via tar geting MXI1
miR-30a-5p is overexpressed in glioma cell lines and glioma
samples as compared to NBTs. But miR-30a may function as
a tumor suppressor in glioma by targeting Wnt5a 4,5
miR-92a is a regulator of the apoptosis pathway in
glioblastoma with inverse expression of BCL2L11 and
6
provides a protumorigenic effect.
RESULTS
miR-486-3p is overexpressed in primary glioma tissues. Our findings indicate that miR-19b-3p, miR-21-5p and miR-24-3p were
Increased miR-486-3p levels were linked to NF-κB up-regulated in GBM samples in comparison to normal tissues statistically
activation. It is also connected with with TGF-β/Smad significant (p< 0.05). At the same time, miR-27a-3p, miR-24a-5p, miR-145-5p
7
andWnt/β-catenin signaling
and miR-181a-5p were not changed. miR-92a-3 tend to be elevated, while the
miR-27a
over-expression
significantly
increased level of miR-30a-5p and miR-486-3p were down-regulated.
clonogenic growth and suppresses the proliferation and Our results elaborate the knowledge about the dynamics of microRNAs in
migration of glioblastoma cells. 8
glioblastoma tumors and allow to predict involved in GBM progression genes.
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