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Contrlbutors to NASH development:
proinflammatory cytokines (TNFa, IL-6)
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In recent years, there is increasing
evidence for the involvement of miRNAs
in the epigenetic regulation of NAFLD
development.

The aim of this study was to compare
the miRNA profiles of steatosis and
steatohepatitis (two major stages of
NAFLD) to gain insight into NAFLD
development and predict metabolic
pathways that undergo changes in
miRNA-dependent regulation in the
pathology.

The study is important for the
development of pathophysiology because
microRNAs are perspective diagnostic
and therapeutic biomarkers for NAFLD.

Full article is free to access by link:

DOI: 10.3389/fcell.2021.736677
Link is down below in the comments!

NASH - non-alcoholic steatohepatitis NAFLD - non-alcoholic fatty liver disease



Materials and methods

GSEA - gene set enrichment analysis

MiRNA PCR Array Analysis

Healthy donors, Group of patients Group of patients
n=4 with steatosis, with NASH,n =6
n==6 diele
1 2 3 o
1)
Sex (female/male) 212 3/3 472 E
Age 32.50 = 9.50 41.756 + 9.91 43.50 + 11.50 3
BMI, kg/m? 51.05 +10.04 42.95 + 4.67
21.88 £ 0.66 p1-2* p1-3**
o = 0.001, *p < 0.0001; significance was determined using the t-fest —]
{mean + 50).
N

Statistical Analysis of Experimental Data

PCR data were analyzed using

(Qiagen, Hilden,
Germany). All Cq values greater than 35 were
excluded. The normal distribution was checked by
Shapiro—Wilk test. If the sample fitted the normal
distribution Student’s t-test was used. Otherwise non-
parametric Mann—\Whitney test was applied.
Differences were considered significant at p<0.05.
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RNA Isolation Kit)
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3. Reverse transcription oS ..... .
(Qlagen mISCl'Ipt” RT Klt) C. elegans snoRNA/snRNA Reverse  Positive
miR-39 miScript miScript transcription  PCR
Primer Assay PCR Controls confrol  control

4. PCR analysis (Qiagen

miScript miRNA PCR kit) miRNA PCR Array Human Serum & Plasma

MIHS-106Z, Qiagen, GmbH

MiRNA targets were predicted by miRWalk with a binding
probability threshold of 100%. The miRWalk structure includes the
TargetScan (version 7.1), miRDB (version 5.0) and miRTarBase
(version 7.0) datasets. GSEA (based on hypergeometric tests)
was performed in miRWalk on the KEGG database to elucidate the
specific biological functions of the predicted targets. Paths were
sorted by p-values (p<0.05 was considered significantly enriched).



Results

Steatosis/Control

Downregulated

Target mining for 21 NASH DEMs in MiRWalk

11,106 predicted targets
GSEA on KEGG database

DEM — differentially expressed miRNA

miR-195-5p
miR-16-5p

Identification of DEMs in steatosis and NASH

DEM: at least twofold expression change and p<0.05
Upregulated
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miR-222-3p  miR-26a-5p
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NASH/Control
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Started to investigate miRNA-
dependent regulation of ERBB
signaling in liver pathologies



miR-15b-5p miR-222-3p
miR-23a-5p miR-423-5p

Choice of four main miRNAs responsible for ERBB signaling regulation

Edge color in network matches
the miRNA, which targets the gene

Edge brightness represents the type of targeting:
bright edge color — targeting in canonic 3’-UTR of a gene
faint edge color — targeting in 5’-UTR or CDS of a gene
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Important to address!

Our goal now is to find and

Our bioinformatics analysis has a implement a
limitation: a correct GSEA requires
the expression levels of differentially

expressed genes (DEGs), not just a list _

of genes with

sufficient confidence

Conclusion and further prospects

The presented study is an example of how data from microRNA screening can be
used to find new potential contributors to pathology. The literature search revealed
that ERBB signaling in liver diseases is poorly understood. In the future, we plan to
investigate the production of ERBB signaling genes and proteins in liver and how
miR-222-3p, miR-423-5p, and miR-23a-5p act on these genes.
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