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Abstract — The vast volumes of accumulated scientific
literature on the Internet have made the task of finding the
information that most fully corresponds to the area considered
by the researcher one of the most critical problems. The
developed ANDDigest tool allows performing a search in
scientific literature, using the combination of dictionaries and
user-provided keywords. Also, the system allows obtaining
information about trends, reflecting a dynamic of interest to
biological objects, recognized in texts, based on their mentions
in PubMed.
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Motivation and Aim

Motivation

The vast amounts of published scientific literature made
the task of searching for the information relevant to the field
of the researcher’s study one of the most important problems.
Well-known search engines, such as Google Scholar, Web of
Science, PubMed, Scopus, and others, are highly effective in
finding documents; however, they do not allow the use of an
ontology of the subject area [1, 2, 3]. Programs based on
automatic text analysis provide the extraction of knowledge
and its presentation in the form of semantic networks [4]. Of
particular interest among them are systems providing a full
cycle of knowledge engineering, including their automatic
extraction, integration, presentation in the form of semantic
networks, visualization, and analysis. Examples of such
software products are STRING [5], Pathway Studio [6],
MetaCore [7, 8], etc.

Aim

Earlier, we developed the ANDSystem tool [9, 10, 11,
12] designed to implement a full cycle of engineering and
knowledge management. However, the drawback of these
systems, in contrast to universal search engines (Google and
others), is the tight attachment to their ontologies that
describe the subject area, which limits the possibilities of
expanding search queries beyond the limits of the used
ontology.

Methods

All pre-processing of the textual data, including the
conversion, normalization, syntactic analysis, named entity
recognition, etc. performed using the text-mining module of
ANDSystem. The associations between recognized entities
from the ANDSystem ontology established using the
STRING co-occurrence-based text-mining scoring scheme
[13]. Each recognized entity presented by the trend based on
the dynamics of its mentions in the scientific literature by
years. The estimation of strength for each trend calculated
using a non-parametric Mann-Kendall test [14].
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Results

The developed ANDDigest system designed for the
complex search, analysis, and graphical representation of
information retrieved from the textual sources. The system
allows to perform:

(1) automatic adjustment of the subject area using the
ontological description of the subject area specified in the
form of dictionaries of objects. The current version of the
program uses the ANDSystem ontology, which contains
dictionaries for a wide range of fundamental molecular
genetic entities and processes (such as proteins, genes,
miRNAs, metabolites, drugs, biological processes, and
diseases, etc.);

(2) an advanced search for scientific publications and
international patents and other textual documents based on
integrated queries, with taking into account the hematology
of the subject area and user-specified keywords;

(3) analysis and graphical representation of found
documents in the form of short descriptions — digests,
including:

1. sorting by publication date, citing number, etc.

2. visualization of digests with a mapping of entities used
by the ontology of the subject area;

3. assessment and visualization of trends, describing the
dynamic of interest to the objects identified in
documents, based on the frequency of their
mentions in publications.

The web version of ANDDigest is free and available at
http://anddigest.sysbio.ru
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