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Summary: Collection, preprocessing and use of biological samples cause many
organizational problems, which are successfully resolved with help of biobanks. Among the
components of successful work of biobank is a practical, functional and reliable database for
storage of information. In the paper, principals and problems of database development for
biobanks are considered, taking example the biobank of the Institute of Medical genetics SB
RAMS.
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Introduction: The intensification of genetic studies of the basis of complex diseases has
allowed to formulate basic propositions concerning study design, and also concerning qualitative
and quantitative composition of the groups under investigation [8, 10, 12, 13]. Requirements to

the size, uniformity and description of the samples become more strict [1, 7], and this leads to
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substantial growth of time and fund expenses on registration, standardization and preservation of
biological samples and the accompanying information. Biobanks can be optimal decision of the
given problem because they consolidate large arrays of biological samples and the
accompanying information [2]. One of the basic components of successful work of biobanks is
the practic, functional and reliable databases (DB) for storage of the accompanying information.
In the article, main principles and problems of database development for biocollection resources
are considered, taking as an example the DB for the Biobank of the Institute of Medical Genetics
of Russian Academy of Medical Science.

DB Designing is one of the most difficult and important tasks in the process of creation of
an information system. As a result of the designing, the content of the DB, data structure and
management tools should be established. Process of a DB designing includes the following
stages: (1) conceptual or information-logical designing; (2) logic designing; (3) physical
designing [4]. The information-logical model represents the description of structure and
dynamics of a subject domain, information requirements of the system users given in terms
which are clear to the user and independent of realization of the system. Thus, at this stage are
determined: the basic objects of a subject domain (objects about which the information should be
kept in a DB), attributes of objects, connections between objects, typical queries to the DB.
Logic designing means the decision on and optimum representation of objects from subject
domain in abstract objects of the data model given that this representation does not contradict
semantics of the subject domain. Physical designing should ensure efficiency of performance of
queries to the DB [5]. All stages should consider specific character of a DB under development.

Biobank of the Institute of Medical Genetics of Siberian Branch of Russian Academy of
Medical Sciences is designed to store unique biological material with a detailed description of
the genetic, demographic and clinical information. The Biobank contains several thousands of
DNA samples and blood samples of individuals with various pathologies, including
cardiovascular, immune, infectious, monogenic and other diseases as well as DNA of individuals
from different populations of Eastern and Western Siberia and Central Asia [2]. Related
information on the samples include: (1) description of medical history; (2) the results of physical
and laboratory examination of individuals; (3) data on large number of genetic markers (the
results of genotyping, sequencing, karyotyping, etc.); (4) ethical issues on use of the samples for
various studies (individual informed consent, date and number of the conclusion of the Ethics
Committee); (5) Lab working details (a method of DNA extraction, concentration, quality,

sample volume, etc.). Thus, the accompanying information for the biological material includes
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diverse data for different pathologies, and is stored in the form of Excel tables, text and graphic
files.

Formalization of biomedical information that characterizes the biological samples is a
complex task. There are strict requirements to the collecting and storing of the information which
allow to minimize errors and inaccuracies because such information is crucial for assessing the
association of the particular genotype (polymorphic variant of a gene) with the development of
the disease [9].

The aim of developing a database for the Biobank RIMG is to ensure data integrity and
efficiency of scientific research. The entire data set was structured according the goals and
objectives of the Biobank RIMG. It should be noted that not only the current needs of
researchers have been taken into account but also the possibility of using the biological material
and information for biomedical studies in future. In addition, we take into account the ethics
issues, and protecting of intellectual property associated with the storage and presentation of the
results for the biological samples from the biobanks [11].

Database of the Biobank of Research Institute of Medical Genetics (RIMG),
Siberian Branch of the Russian Academy of Medical Sciences is a relational database, i.e. it is
organized in the form of related tables, where rows correspond to records, and columns of the
tables are the attributes of relations. Wide spreading of the relational data model is primarily due
to ease of presentation and the formation of the database, universality and usability of
processing. [3, 5].

Database of the Biobank of RIMG consists of four main interrelated modules: 1) basic
information; (2) biological samples; (3) the results of molecular genetic analysis; (4) user
database (Figure 1). Basic information includes a description of personal data about the subject
of research, health status, living and working conditions; the results of laboratory examinations;
the relationship with other individuals in the database of the Biobank of RIMG and additional
reference tables.

Samples of the biological material - contains information about the DNA samples,
blood, cells, tissues, etc. The module includes information about the place and date of sampling
of biological material, the method of DNA extraction, storage conditions and location of the
sample. Also in this section the using of the samples is recorded.

The results of molecular genetic analysis represent reference table of names and
descriptions of the investigated genes; a reference sequence in the SNP database
(www.ncbi.nlm.nih.gov); variants of genotypes; type of polymorphism (SNP, VNTP, del, ins,

etc.); photos of gels and the genome sequences in the text format. The results are presented as
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summary tables, which combine following units: "individual", " biological sample", "variants of
genotypes".

Users This module stores information about users of the database with an indication of
the level of access, history of queries, transaction history (entering, editing, deleting data, etc.)
and the list of allowed IP addresses.

For the designing of the DB of Biobank of Institute of medical genetics of Russian
Academy of Medical Science, requirements to the interface are developed which reflect specifics
of the Biobank function. The interface of a DB is organized in the form of two basic levels -
User and Administrator. The Administrator level is necessary for entering and editing the
information in the DB by the users having corresponding access rights, and it contains the basic
(entering of data into a DB) and auxiliary (editing of reference tables) interface. The
administrator has rights to enter, edit and remove data in all mainframes, to set access rights to
other users, and he has also an opportunity of creation of a backup copy of the DB. The User
level is necessary for access to available data, formation of sample sets according the set
parameters, display of results of import or export of data. It contains: The form of authorization,
the form of query creation, the form of the results presentation, the form of last user queries, the
form of data entering/editing, the form of viewing of user activity. To date, the designing stage
for the DB of Biobank of Institute of medical genetics of Russian Academy of Medical Science
is completed. For good data safety at a level of information system, it is planned to provide
authorized access to the DB, restriction of access for users (only with specified IP addresses),
protection against automatic selection of the password (with blocking of attacking IP addresses),
access to personal data, restricted access to entering and editing of data (limited by several
persons). Also storage of history of user authorization, user queries and editing history is
stipulated. For the DB of Biobank of Institute of medical genetics of Russian Academy of
Medical Science, operating in a local computer network is planned, with an opportunity of the
protected access from external network.

Thus, in the Biobank of Institute of medical genetics of Russian Academy of Medical
Science, the structure of a unique, functional, specialized electronic resource (DB) is developed
which meets the requirements of experts working in various areas of medical genetics and
corresponding requirements of the federal law on personal data safety [6]. This DB can be used
in the medical and biological research centers, for maintenance of safety of biological collections
and to increase of efficiency of scientific research.

The study is supported by Federal Target Program “Kadry” on 2009 - 2013 (The contract
no. P722 from 12.08.2009).
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