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Abstract

Practical application of new methods of a plant genome transformation resulted in the need for
strict regulation of the safety assessment process of genetically modified organisms of plant origin,
intended for use in food. The devise of Genetically Modified Organisms (GMO) of plant origin safe-
ty assessment system, which is currently valid in the Russian Federation, was initiated in 1995-
1996. Not only does the system accumulate all domestic and foreign experience, it also includes
the latest scientific approaches, based on achievements of fundamental science. In the present ar-
ticle authors focused on issues of the basic legislative regulations of plant biotechnology in the
Russian Federation, and approaches to the safety assessment of GM food and control over such
food. GMO safety assessment is carried out at the stage of State registration. The subject of regis-
tration is novel food products derived from GMO, manufactured in the Russian Federation, as well
as food products, entering the Russian Federation for the first time. In the system of medical and
biological assessment of the GMO safety, along with general toxicological research, the study of
specific types of toxicity in in vivo experiments takes a prominent place. In accordance with estab-
lished research practice, which uses an integrated approach, and provides with the most complete
and reliable information on potential reprotoxic, genotoxic, immunotoxic and allergenic effects of
GMO, as well as enables to reveal possible unintended effects of genetic modification. From 1999
to 2016 22 GM lines passed the entire cycle of medical-biological investigations. By 2016 there had
been amassed scientific foundation on GMO safety, which includes the analysis of result of re-
search, carried out within the framework of GMO state registration in the Russian Federation, as
well as domestic and international data, presented by scientific literature on the problem of bio-
technological food safety, at both registration stage and post-registration monitoring stage. To
sum up, in the Russian Federation the most essential issues, allowing to use GMO for food purpose
have been resolved: 1) legislation, normative and methodical foundations, regulating safety as-
sessment and control over GMO turnover, as well as ensuring customer awareness about presence
of GMO in food products, have been created; 2) scientifically proven evidence on the lack of nega-
tive effects for human health, i.e. GMO safety has been amassed; 3) the possibility of control over
GMO turnover throughout the food market of the country has been sustained.
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1. Introduction

Biotechnologies alongside with the information technology and nanotechnology are crucial elements of innova-
tive development of modern economy. Analysis of domestic experience and global trends of biotechnologies
development has revealed that so-called “Bioeconomy” is now forming in developed countries. The bioeconomy
is based on the use of renewable raw materials, allowing both reducing dependence on natural resources and us-
ing the most environmentally and economically advantageous methods of farming under conditions of the global
climate change. Biotechnology is beginning to play an increasing role in the development of new materials, and
increase in agricultural productivity, environment protection, and improvement of the life quality in general.

The analysis of the current situation, being formed over the past few years, in the agro-industrial complex of
the Russian Federation, points out at a decrease in the production of all types of agricultural products more than
1.5 times. Under the circumstances when total volume of natural and human resources remains, more than 30
million hectares of highly productive agricultural lands have been withdrawn from the turnover, and the produc-
tivity of agro-ecosystems is very low. According to experts, Russia appears to have missed the “green” wave of
agro-biotechnological global revolution, and this has had a negative impact on the economic status and food se-
curity of the country. The total contribution of Russia to the world market of biotechnology today is estimated
0.2%, and the country hasn’t ever been presented on the market of GM crops [1]. The measures, having been
taken so far in order to stabilize the situation on the agricultural market of Russia and to develop the foundation
of food raw materials, have partially exhausted themselves, due to ineffectiveness and insufficiency. Therefore,
there is a need for fundamentally new approaches to the devising of highly productive agricultural systems,
which are to provide significant increase in crop yields and livestock productivity.

2. Legislative Regulation of Plant Biotechnology in the Russian Federation

Nowadays the use of up-to-date technologies, in particular, biotechnology, in the domain of providing country
food supply, appears to be the one of state priorities in the Russian Federation. In order to execute this actual
regulatory and methodical base was created.

-Federal Law “On the state regulation in the sphere of genetic engineering activities” (No 86-FZ from
05.07.1996);

-Federal Law “On the sanitary and epidemiological public wellbeing” (No 52-FZ from 30.03.1999);

-Federal Law “On the quality and safety of food products” (No 29-FZ from 02.01.2000);

-Federal Law “On the protection of consumers rights” (No 2300-1 from 07.02.1992);

-Decree of the President of the Russian Federation No 120 from January 30, 2010, “On approval of food se-
curity doctrine of the Russian Federation”;

-Decree of the President of the Russian Federation No 899 from July 7, 2011, “On approval of the priority di-
rections of science and technology development in the Russian Federation and the list of critical technologies of
the Russian Federation”;

-Resolution of the Russian Government No 717 from July 14, 2012, “On the state program for development
of agriculture and regulation of agricultural and food markets in 2013-2020";

-Decree of the Government of the Russian Federation No 1873-r from October 25, 2010, “On approval of
foundations of state policy in the field of healthy nutrition in the period up to 20207;

-Decree of the Government of the Russian Federation No 2237-r from December 3, 2012, “On Approval of
the basic scientific research program of State Academies of Sciences for 2013-20207;

-“A comprehensive program of biotechnology development in the Russian Federation for the period till 20207,
approved by Government of the Russian Federation No 1853p-P8 from April 24, 2012;

-Resolution of the Russian Government No 839 from September 23, 2013, “On the state registration of genet-
ically-engineered-modified organisms intended for release into the environment as well as products derived with
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the use of such organisms or containing such organisms”;

-Resolution of the Russian Government No 548 from June 16, 2014, “On the amendments to the Resolution
No 839 from September 23, 2013”;

-Methodical Guidelines 2.3.2.2306-07 “Medical and biological safety assessment of genetically modified or-
ganisms of plant origin”;

-Methodical Guidelines 4.2.2304-07 “Methods of identification and quantitative determination of genetically
modified organisms of plant origin”;

-Methodical Guidelines 4.2.1903-04 “Food. Method identification of genetically modified sources (GMS) of
plant origin with biological microchip”;

-Methodical Guidelines 2.3.2.1917-04 “The procedure and organization of control over food products derived
from/or with the use of raw materials of vegetable origin, having genetically modified counterparts™;

-Methodical Guidelines 4.2.3105-13 “The procedure and methods of identification and quantitative determi-
nation of GMO, produced with the use of new biotechnology, in food products”;

-Methodical Guidelines 4.2.3309-15 “Methods of identification and quantitative determination of new lines of
2nd generation GMO in food products”;

-State standard of the Russian Federation (GOST R) 52173-2003 “Raw material and products. Method of
identification of genetically modified (GMO) plant”;

-GOST R 52174-2003 “Biological safety. Raw materials and food products. Method of identification of ge-
netically modified sources (GMS) of plant origin with the use of biological microchip™;

-GOST R 53214-2008 (ISO 24276:2006) “Foodstuffs. Methods of analysis for the detection of genetically
modified organisms and derived products. General requirements and definitions”;

-GOST R 53244-2008 (ISO 21570:2005) “Foodstuffs. Methods of analysis for the detection of genetically
modified organisms and derived products. Quantitative nucleic acid based methods”;

-Methodical Guidelines 2.3.2.1830-04 “Microbiological and molecular-genetic evaluation of food products
derived from genetically modified microorganisms”;

-Methodical Guidelines 4.2.2305-07 “Detection of genetically modified microorganisms and microorganisms,
which have genetically modified counterparts, in food by means of real-time polymerase chain reaction (PCR)
and PCR with electrophoretic detection”;

-Methodical Guidelines 2.3.2.2789-10 “Methodical guidelines for sanitary-epidemiological safety assessment
and evaluation of functional capacity of probiotic microorganisms which are used for food production”.

The purpose of development of biotechnologies in the Russian Federation is access to leading positions in the
present field, including several directions of biomedicine, agrobiotechnologies, industrial biotechnology and
bioenergy and devising of global competitive sector of bioeconomy, which alongside with nanoindustry and in-
formation technologies is supposed to become the foundation of modernization and building of postindustrial
economy.

In the framework of realization of Complex program of biotechnologies development Resolution of Russian
Federation Government No 839 from 23.09.2013 “On the state registration of genetically-engineered-modified
organisms intended for release into the environment as well as products derived from the use of such organisms
or containing such organisms” was passed. The Resolution determines federal authorities of executive power,
which shell conduct state registration depending on target use of modified organism, and the order of GMO state
registration, including the list of compulsory assessments, which must be carried out in the framework of pre-
registration investigations.

3. The Milestones of Formation and Main Features of the Legislative Regulation

In the present article the Russian approach to regulation of plant origin GMO use, proposed for food purpose,
will be considered in detail. According to requirements of Russian State legislation at present time all aspects of
regulation of GM food usage are assured, and include reliable system of medical-biological safety assessment;
effective system of control of manufacturing and turnover; accessibility of information (labelling) regarding
GMO usage while manufacturing of food products [2]-[5].

In the late 90-s of XX century with the efforts of Ministry of Healthcare, Federal Service for Surveillance on
Consumer Rights Protection and Human Wellbeing (Rospotrebnadzor), Russian Academy of Medical Sciences
(RAMS), Russian Academy of Agriculture Sciences, Russian Academy of Science (RAS) in the Russian Feder-
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ation the system of safety assessment and control of GMO was devised. It absorbed all achievements of global
science and practice in this area as well as significant domestic experience, in particular, the experience of the
USSR in the 60-70-s, when Russia took leader positions in the world in the field of industrial biotechnology [3].

In 1996 in the Russian Federation Federal Law No 86 from 05.07.1996 “On the state regulation in the sphere
of genetic engineering activities” was passed, which regulates emerging relations while conducting genetic en-
gineering in the field of nature management, environmental protection and environmental security providing.
According to article 4 of the Law, one of the main tasks of state registration is the determination of mechanism,
which sustains the safety of nationals and environment in the process of genetic engineering and the use of its
results. According to article 11 of the Law “... product (service), received with the use of genetic engineering
methods, must meet requirements of ecological safety, sanitary norms, Pharmacopoeia’s articles, compulsory
requirements of State standards of the Russian Federation”.

Federal Law “On sanitary and epidemiological public well-being” No 52 from 30.03.1999 determined, that
“... food products, food supplements, row materials, as well as materials and items which are in contact with
them while manufacturing, storaging, transportation and end realization to customer must comply sanita-
ry-epidemiological rules and standards...”. Hygienic criteria of quality and safety of food products are stated in
Sanitary and epidemiological rules and standards “Hygienic requirements for safety and nutrition value of food
products” (No 2.3.2. 1078-01). Article 43 of the present Federal Law determines subjects and procedure of state
registration of substances and products. According to Paragraph 1 of the article, state registration is required for
“... firstly implemented into manufacturing and never used earlier chemical, biological substances and com-
pounds, manufactured on their basis, potentially harmful to humans, as well as several product assortment, in-
cluding food products, firstly imported in the Russian Federation”.

Federal Law “On the quality and safety of food products” No 29 from 02.01.2000 doesn’t detach food prod-
ucts and raw materials with the use of GMO into separate product group, which demands individual approach to
quality and safety assessment for humans, however, article 10 of the present Low introduces the system of state
registration of food products, materials and items. According to paragraph 1 article 10, registration is required
for novel food products, materials and items, manufactured in the Russian Federation, to which genetically
modified food sources relate. It was particularly emphasized, that imported food products, materials and items
demand state registration before entering the territory of the Russian Federation.

As far as food products manufactured with the use of GMO are concerned, in the Russian Federation since
1995 while sanitary and epidemiological expertise of food product having GM counterparts, Ministry of Health-
care of the Russian Federation has introduced the requirement to declare use of genetic engineering technologies
while manufacturing the products. In 1996-97 they started to devise the system of quality and safety assessment
of GM food products, and the first experimental research was carried out [3] [5] [6]. In 1999 Resolution No 7
from 06.04.1999 “On procedure for sanitary assessment and registration of food derived from genetically mod-
ified sources” of the Chief State Sanitary Physician of the Russian Federation determined the order of registra-
tion of GM food sources, which was further replaced by Resolution No 14 from 08.11.2000 “On the procedures
of sanitary and epidemiological expertise of food products from genetically modified sources”. In compliance
with the order each GMO of plant origin, firstly entering the Russian market, requires sanitary and epidemio-
logical expertise, which is conducted in three directions: medical and genetical assessment, medical and biolog-
ical assessment, technological parameters assessment of products [7]-[15]. The expertise of GM food is ex-
ecuted on foundation of documents and materials, submitted by applicant, and on the basics of research, con-
ducted in the Russian Federation. Conclusion on product safety is submitted to Rospotrebnadzor, which issues
permission for GMO use in food industry and realization to customer, or well-grounded refusal in registration.
The Resolution orders keeping Register of GM food products, having passed registration in the Russian Federa-
tion.

In 2000 Methodical Guidelines, which regulate execution of medical and biological research on GMO safety
assessment for human health were passed by Ministry of Healthcare of the Russian Federation (Methodical
Guidelines 2.3.2.970-00 “Medical and biological assessment of food products derived from genetically modified
sources”). In 2007 the new edition of Methodical Guidelines, approved by Rospotrebnadzor came out (Method-
ical Guidelines 2.3.2.2306-07 “Medical and biological safety assessment of genetically-engineered and modified
organisms of plant origin”).

Only products, which have passed through the full circle of research and which have been used without any
restrictions over years in both country of origin (mainly the USA) and other countries as well, are allowed on the
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Russian Federation market.

Therefore, because of certain falling behind in the area of implementation of the latest biotechnology, Russia
has the opportunity to use the data of post-registration monitoring, conducted in countries already using GMO in
food.

4. Involved Institutions

The leading science and research institutions of the Russian Federation take part in the work on assuring safety

of genetic engineering technologies:

- Federal State Budgetary Scientific Institution “Federal Research Centre of Nutrition, Biotechnology and
Food Safety” (former Institute of Nutrition RAMS);

- Federal State Institution “Federal Research Centre “Fundamentals of Biotechnology” of the Russian (former
Center “Bioengineering” RAS);

- Federal State Budgetary Scientific Institution “I. Mechnikov Research Institute of Vaccines and Sera”;

- Federal State Budgetary Institution “Research Zakusov Institute of Pharmakology”;

- Institute of Biomedical Chemistry;

- Federal Budgetary Establishment of Science “Federal Scientific Center of Hygiene named after F.F. Erisman”
of the Federal Service for Supervision in Protection of the Rights of Consumer and Man Wellbeing;

- Federal State Institution of Science State Research Center for Applied Microbiology & Biotechnology of the
Federal Service for Supervision in Protection of the Rights of Consumer and Man Wellbeing;

- State Federal-Funded Educational Institution of Higher Professional Training I.M. Sechenov First Moscow
State Medical University of the Ministry of Health of the Russian Federation;

- Federal Research Center of Epidemiology and Microbiology named after N. F. Gamaleya, Ministry of
Health of the Russian Federation;

- Federal State Budget Scientific Institution “All-Russian Scientific and Research Institute for Grain and
Products of its Processing”;

- Moscow State University of Food Production.

5. Approaches to the Safety Assessment of GM Food in the Russian Federation

The Russian system of GMO safety assessment at present time appears to be one of the strictest in the world.
Contrary to approaches, accepted in the European Union and in the USA, where while confirming substantial
equivalence of GMO to its traditional counterpart, the range of investigations may be reduced, the Russian GM
safety assessment includes execution of the whole range of investigations, where conducting of each one is
compulsory. Starting from the point of forming Russian system of GMO safety assessment included mandatory
execution of chronic toxicological experiment with the duration of not fewer than 180 days. The approach was
accepted by EU since 2004, except that in the EU the research duration accounts 90 days only. Since 2011 safety
assessment of novel GM lines in the framework of the state registration procedure in the Russian Federation also
includes conducting of reproduction toxicity investigation in the extended experiments on generations [3] [13]-
[15].

GMO safety assessment is conducted at the stage of state registration. The novel food, received from plant
GMO origin, manufactured in the Russian Federation, as well as GMO, firstly imported into the Russian Feder-
ation, requires state registration.

Requirements for safety assessment execution are listed in Methodical Guidelines 2.3.2.2306-07 “Medical
and biological safety assessment of genetically-engineered and modified organisms of plant origin”.

Medical and biological safety assessment of food, received from GMO of plant origin, includes:

- expert analysis and assessment of data, submitted by applicant;

- expert analysis of methods of detection, identification and quantity evaluation of GMO in food;
- medical and genetical assessment;

- assessment of functional and technological properties;

- medical and biological investigation.

The range and amount of necessary research are determined on the basics of analysis of the information re-
garding the subject of registration, submitted by applicant, however the execution of each listed blocks of inves-
tigations is obligatory (Methodical Guidelines 2.3.2.2306-07).
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Toxicological tests are carried out on laboratory animals (Wistar rats, initial age 25 - 30 days), whose diet in-
cludes GMO under investigation (test group) and its traditional counterpart (control group) in maximal possible
amount, which doesn’t dishalance main food substances. Throughout the experiment the constant supervision
over the integral (appearance, behavior, body weight, etc.), hematological, biochemical, morphological parame-
ters is carried out, besides, the investigations of reproductive function, pre- and postnatal progeny development
are conducted.

The remarkable feature of the GMO safety assessment system, approved in the Russian Federation, is the use
of parameters (sensitive biomarkers), reflecting the adaptation level of an organism to the environment and
showing high sensitivity to xenobiotic influence [3]. Special attention is paid to the systems, which provide the
protection of an organism from the impact of toxic compounds of exogenous and endogenous origins: the sys-
tem of xenobiotic metabolism enzymes, the system of apoptosis regulation, the system of antioxidant protection.

In medical-biological investigations of plant GMO safety assessment, alongside with general toxicological
research, the studying of specific types of toxicity in the in vivo experiments takes a prominent place.

According to commonly accepted research practice the complex approach, which providing the most trust-
worthy and complete information about potential genotoxic, immunotoxic and allergenic action of GMO, as
well as allowing to detect possible unintended effects of genetic modification, is used [16]-[19]. Therefore the
investigation of genotoxic action of GMO includes the assessment of genetic material condition at different
structural levels (DNA molecules chromosomes); studying of immunotoxic action includes assessment of im-
munomodulating and sensitizing GMO properties in the experiment on opposite reacting mice lines; studying of
allergenic action includes the assessment of severity of acute anaphylactic shock and intensity of humoral im-
mune response on the model of system anaphylaxis in rats. In case of detection of significant change in genome,
proteome, metabolome of GMO, additional research shell be conducted, when required [3].

The decision about state registration of plant GMO in the Russian Federation is based on the total amount of
expert assessment of materials, submitted by applicant, of results of complex medical-biological safety assess-
ment, medical-genetical and technological assessment, as well as expert assessment of GMO identification me-
thods.

6. The Approach to GM Food Labelling

The approach to GM food labelling is carried out in compliance with legislation requirements of the Russian
Federation and current international norms. The labelling introduced in 1999 as advisable measure (Resolution
of the Chief State Sanitary Physician of the Russian Federation No 13 from April 08, 1999), by 2002 became
obligatory. The level established by it decreased from 5% in 2002 to 0.9% in 2007, becoming the norm, harmo-
nized with the identical one in the EU countries (Sanitary and epidemiological rules and standards No
2.3.2.2227-07, FZ “On amending the law of the Russian Federation ‘On Protection of Consumers’ Rights” No
234-FZ from October 25, 2007, Customs Union Technical Regulation No 022/2011 on Food Labeling).

7. The System of Control over GMO Turnover

Under the conditions of global trend of increasing of plant GMO use, the system of control over GMO turnover
ensures the maintenance of required security level of the country. The system of control over GMO turnover on
the food market in the Russian Federation was devised on the foundation of fundamental research, conducted by
Russian Academies of Sciences and implemented in the routine practice of Rospotrebnadzor, agricultural com-
plex, custom service and other concerned authorities.

The methodical base includes the most up-to-date methods, based on polymerase chain reaction (PCR), the
method of hybridization on biological microchip, real time PCR, immunofluorescence assay. In 2003-2015
alone more than 350,000 investigations of food for the purpose of GMO detection were carried out by the au-
thorities of Rospotrebnadzor.

According to current requirements, valid throughout Customs Union (CU), it is forbidden to use GMO in ba-
by food and child nutrition, dietary therapeutic and prophylactic nutrition (CU Technical Regulation “On Food
Safety” No 021/2011). In accordance with the Technical Regulations provided that GM concentration per single
ingredient accounts less than 0.9%, GMO is accidental or technically nonremovable impurity, consequently such
food is not considered to he GM-containing food.
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8. Conclusions

From 1999 to 2016 22 GM lines passed the entire cycle of medical and biological investigations [20]. By 2016
there had been amassed scientific foundation on GMO safety, which includes the analysis of result of research,
carried out within the framework of GMO state registration in the Russian Federation, as well as domestic and
international data, presented by scientific literature on the problem of biotechnological food safety, at both reg-
istration stage and post-registration monitoring stage.

To sum up, in the Russian Federation the most essential issues, allowing to use GMO for food purpose have
been resolved: 1) legislation, normative and methodical foundations, regulating safety assessment and control
over GMO turnover, as well as ensuring customer awareness about presence of GMO in food products, have
been created; 2) scientifically proven evidence on the lack of negative effects for human health, i.e. GMO safety
has been amassed; 3) the possibility of control over GMO turnover throughout the food market of the country
has been sustained.

It is understood that the science is always on the move; intensive work on methodical foundation optimization,
the use of cutting edge of scientific developments, and global information exchange, all provide confidence in
look-ahead progress of scientific knowledge, particularly, for the purpose of assuring safety of novel food.
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