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As the technology available to sequence genetic material
becomes increasingly refined and affordable, so too does
the opportunity to apply it to the diagnosis and prognosis
of human disease. Modern genetic sequencing methods,
including RNA sequencing, chromatin immunoprecipitation
sequencing, and single-cell sequencing now offer deep views
of the genetic state of organisms. This rapid technological
expansion has produced an abundance of data, which when
combined with modern computing power and statistical
techniques have given rise to modern bioinformatics. These
advances offer the enticing possibility of advancing under-
standing of human health and disease, including identifying
novel diagnostic, prognostic, and treatment pathways, but
are not without their challenges, such as analysis of these
enormous data sets so as to make them useful to medicine.

This is the challenge accepted by Fan et al. [1] in their
study “Identification of acute pancreatitis related genes and
pathways by integrated bioinformatics analysis” published in
this issue of Digestive Diseases and Sciences. In this paper,
Fan et al. utilize widely available databases and thoughtful
bioinformatics techniques in order to increase understanding
of the diagnosis, prognosis, and pathogenesis of acute pan-
creatitis (AP) and complications thereof. Through multiple
techniques, they have drawn from widely available databases
in order to transform a large amount of raw data into several
usable insights about pancreatitis.

Using the publicly available Gene Expression Omnibus
(GEO) database, they were able to identify two relevant
mRNA datasets from well-characterized murine models
for analysis [2]. Although there are weaknesses in the use
of animal models to study human disease, these data do
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constitute a readily available and reasonable starting point
from which to launch a bioinformatics-based study of pan-
creatitis. Using these datasets, the authors identified dif-
ferentially expressed genes (DEG) within and overlapping
DEGs between the datasets in order to construct a list of
acute pancreatitis-related DEG. The authors then function-
ally annotated the genes using standard methods (gene ontol-
ogy and the Kyoto Encyclopedia of Genes and Genomes) in
order to identify involved biological processes. They then
identified gene—protein and protein—protein interactions
using network analysis coupled with publically available
methods to construct a hub—node network, subsequently
validating protein expression in the human pancreas using
the (again publically available) Human Protein Atlas.

The authors then analyzed the interactions between the
proteins encoded by these genes using the Search Tool for
the Retrieval of Interacting Genes (STRING) and conducted
a protein—protein interaction (PPI) network of the identified
protein interactions using Cytoscape software. This network
featured 65 hub genes and identified five nodes with a high
degree of interaction, which included EGFR, CDH1, ACTB,
CD44, and VCL. Cytotype MCODE analysis then identi-
fied a total of 11 nodes, with all five of the aforementioned
nodes being identified. This portion of the analysis utilized
complicated network analysis in order to find potentially
important interactions of genes and their products. These
nodes of interest were then fed into GO and KEGG database
that found similar associations as the above DEG analysis,
namely that these interactions were involved in similar pro-
cesses such as cytoskeletal regulation, adhesion, and cancer
pathways. Furthermore, they explored genetic regulation of
transcripts by associating gene transcription factor pairs at
hub genes and ended by validating this work by showing
that high expression of hub genes predicts poor survival in
pancreatic cancer.

Thus, this study elegantly shows that murine data can be
translated in order to gain insights into human disease, thus
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impressively traversing the “bench-to-bedside” paradigm
entirely in silico. This research serves as a blueprint for the
use of publicly available data and readily available software
in order to gain important insights into an important disease
that can be used to generated novel and testable hypotheses.
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