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Abstract. Objective. To justify and propose a reproducible computing environment for implementing typical
tasks of working with genetic sequences and the results of their analysis in scientific research and clinical practice
based on the analysis of the prospects for the development of bioinformatics and omics technologies. Materials
and methods. The study used data from literary sources, descriptions of known technologies for working with
genetic sequences, educational materials from authoritative global educational organizations as well as our own
experience in implementing reproducible research in scientific activities and medical education. The analysis of
literary sources indicates that although otolaryngology is not the main focus of research on genotypic associations
and the implementation of personalized (precision) medicine technologies, there is an objective need for
these studies and technologies. The implementation of these needs is limited by an objective lack of relevant
competencies of medical specialists in the field of informatics and biomedical statistics, the inability to master new,
constantly developing omics technologies in the context of limited time resources as well as high requirements for
computing power. In addition, in some cases, the low statistical reliability of genotypic associations is of significant
importance for the prevalence of these technologies in clinical practice, which is expected to become acceptable as
the volume and scale of studies increase. Results. The study proposes a model that reproduces the main elements
and functions of working with genetic information, an integrated software environment and the content of typical
computational tasks are proposed: from simple operations with genetic sequences of DNA, RNA, and amino acids
to clinical interpretation of variants of an individual’s genetic sequences. An educational model of the process by
which solutions to typical problems or «recipes» for processing genetic data are consistently studied is proposed.
It uses a single terminology and data. To implement this model in otolaryngology, the R software environment
and the Bioconductor project, which provides many separate packages for research in the field of bioinformatics,
are proposed. It includes a set of tools for analyzing and understanding genomic data, annotations of biological
sequences as well as the experimental data itself. During the study, a training package «mbioinf» was developed,
containing materials and typical solutions for operations with genetic sequences in the R environment: creation
of R-objects of genetic sequences, statistical analysis; paired and multiple alignment; search for motifs and
patterns; working with resources of genetic annotations; detection of variants of genetic sequences, forecast of the
influence of variants on amino acid sequences, and their clinical interpretation. The knowledge and skills obtained
with the help of these recipes provide an understanding of the causes and consequences of variation in genetic
sequences, identification of genotypic associations in ENT diseases and their practical application in the creation
of informative diagnostic technologies.
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BBegenne JAHUsI HOBBIX METO/IOB [JUArHOCTUKYM W JIeYeHWUs.
B3peIBHOM pocT 06BEMOB, pa3HoOOpa3us JaH- [eHeTudeckas MHPOPMALUA O YeTOBEKE CTAHOBHUT-
HBIX O YeJIOBEKE M €ro 3/0pOBbe, KOTODble CTalH Cs Bce HoJiee AOCTYIHOM A U3ydeHusi, aHaIu3a 1
JOCTYTIHBI /12 0OpabOTKM M BCECTOPOHHETO aHa- IIPAKTUYECKOr'O KCIONb30BaHUA. XOTS CTAHOBUTCS
JIM3a, OTKPBIBAET IIMPOKHE IEePCIIeKTUBHI I CO3- BCe OOJbllle KIMHUYECKUX WCCIEeAOBaHUM, B KO-
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