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Motivation and Aim: Finding relevant information is an extremely important issue in
almost any scientific research. Well-known scientific search engines such as Google
Scholar, Scopus, PubMed, etc. [1-3] allow finding relevant documents based on user-
defined keywords, but do not provide the user with tools for the automated extraction
and analysis of information from search results, which can reach thousands of
documents. Also, such queries do not take into the account the synonyms for the objects
of interest and their linkage with external databases.

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 [1-3]. 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],
ANDSystem [9-12], etc.

Earlier, we developed the ANDDigest tool [13] designed for the finding of the
information from the textual sources based on the ANDSystem ontology, presented in
the form of the dictionaries. However, due to the use of the dictionary-based approach
one of the main drawbacks of this system, was a high number of the false positive
recognitions of the molecular-genetics objects in texts. The most of such errors were
associated with incorrect recognition of the short names (5 or less symbols).

Methods and Algorithms: To deal with a described problem we used a fine-tuning
strategy [14] to the pretrained BioBERT transformer model [15], previously trained on
the large number of the PubMed abstracts and full-text articles. The fine-tuned models
were used as binary classifiers for the 5 groups of objects from the ontology of
ANDSystem. Each classifier was trained on the separated set of abstracts, generated
from the mapped data, where only the long names of objects were considered.

Results: The developed new version of the ANDDigest system designed for the
intelligent search, analysis, and graphical representation of the information in the
scientific literature. The system was improved with five deep learning classification
models, providing the automated context-based filtration of the short names in natural
language texts.
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The models were created for the classification of short names of objects of the following
types: genes/proteins, metabolites/drugs, cell components, diseases/side effects, and
pathways. For the assessment of the quality of each model, a verification dataset was
created. Each of the sets consisted of about 15,000 of sentences, containing short names
of objects from the described group, mapped by the dictionary. Each object was
manually assigned as positively or negatively recognized. The AUC values appeared to
be the following: diseases/side effects classification model — 0.96; genes/proteins
classification model — 0.94; cell components model — 0.91; drugs/metabolites model —
0.91; pathways model — 0.88.

The new version of ANDDigest is available by http://anddigest.sysbio.ru
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