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Background: Intake of nutritional
flavonoids has been shown positively affect
several cardiometabolic risk factors in
humans. However, the specific role of
flavanols in terms of gene regulation in cell
types relevant to cardiometabolic disease has
never been systematically and holistically
addressed. On this background, we
conducted a systematic literature review and
a comprehensive bioinformatic analysis of
genes which expression had resulted affected
by flavanols in cells defining the
cardiometabolic health to decipher molecular
mechanisms of action underlying flavanol
cardiometabolic health properties.
Methods: Literature searches were
performed using PubMed and Web of
Science. Both databases were searched for
all relevant studies published until January 23,
2018 with search terms including, catechin,
epicatechin, endothelial cells, pancreatic
cells, adipose cells, intestinal cells,
monocytes, hepatic cells smooth muscle cell
and gene expression”. There were excluded
studies in which cells were treated with
bioactives at concentrations higher than 10
µmol/L (except for the intestinal cells).
Bioinformatic tools used: David, Revigo,
GeneTrail2 version 1.6, as a platform to
access KEGG and BioCarta databases.
STRING version 10.5. MetaCore, Cytoscape
OmicsNet and MetaboAnalyst.

Results:

Discussion and conclusion
Analysis of extracted data revealed that
DEGs are involved in inflammation,
immune response, cell adhesion, apoptosis
and cell signaling. The results of this
systematic analysis of nutrigenomic effects
of flavanols support the future setup of
nutrigenetic studies to pave the way for
individualized dietary recommendations.

Figure 3: Functional enrichment and
interactome meta-analysis. Nodes are
functional groups represented by pie charts
indicating their associations with each input
study.

Figure 1: Data collection flowchart.
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With the aim to identify the specific biological
processes in which these genes take part, in
the next step we performed a gene network
analyses. As shown in the Fig.2, flavanol-
regulated genes resulted involved in process
linked to inflammation, immune response,
cell adhesion, apoptosis and cell signaling.

Figure 2: Gene network pie chart for 
adipocytes, hepatocytes, immune, smooth 
muscle and endothelial cells..
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In order to identify the biological functions in
which flavanol-mediated DEGs are involved,
we preliminary performed a global gene
ontology analysis which suggested that DEGs
are involved in the regulation of different
biological processes, including cell signal
transduction, biosynthesis, immune response,
cell adhesion and cell proliferation/death.

To facilitate DEGs biological interpretation we
performed a network analyses of functional
groups of these genes using Metascape online
tool. This analysis allows to reveal, not only list
of functions associated to each gene but also
the functional interaction between them in
different cellular processes.

Global analyses confirmed that DEGs are
overall involved in processes regulating lipid
metabolism, inflammatory response, response
to TNF, beside to advanced glycation end-
products (AGE)–receptor for AGE (RAGE)
pathway in diabetes or regulation of binding
(FIG. 3)


