Institute of Genetics and Cytology,
National Academy of Sciences, Belarus

THE PROCEDURE OF STATE SAFETY ASSESSMENT
OF GENETICALLY MODIFIED ORGANISMS

Galina Mozgova
Head of the National
Coordination Biosafety Centre
info@biosafety.by
biosafety.by

Global status of commercialized GM crops in 2019
Роза

Over 500
permitted GM
plant lines in
the global
market

Петуния

Полевица
болотная

Яблоня

Рапс

Гвоздика

Цикорий
Табак

Слива

Сахарный
тростник

Дыня
Перец
Папайя
Тыква
Тополь
Тополь

Кукуруза

Эвкалипт

Люцерна

Brassica rapa

Рис

Бобы

Баклажан
Лен

Пшеница
Картофель

Хлопок
Сахарная
свекла

GM-Animals
fast-growing Atlantic salmon. Approved by the
US Food and Drug Administration (FDA),
making it the first genetically modified animal
for human consumption

disease resistant, American
Catfish and Grass Carp

cold-resistant silver carp

disease-resistant
oysters
and
crustaceans with altered productivity

170 countries are Parties to the
Cartagena
Protocol.
The
objective of the Protocol is to
contribute
to
ensuring
an
adequate level of protection in the
field of the safe transfer, handling
and use of living modified
organisms resulting from modern
biotechnology that may have
adverse
effects
on
the
conservation and sustainable use
of biological diversity, taking also
into account risks to human
health, and specifically focusing
on transboundary movements.

The Republic of Belarus acceded to the Cartagena Protocol on
Biosafety in accordance with the Law of the Republic of Belarus of
May 6, 2002
“On Accession of the Republic of Belarus to the Cartagena Protocol
on Biosafety to the Convention on Biological Diversity”

The rules of law contained in
international treaties of the
Republic of Belarus are part of
the legislation in force in the
Republic of Belarus and are
directly applicable.

By 2006, the National Biosafety System was established.
System is based on the Law “On the Safety of Genetic Engineering Activities”,
No. 96-З of January 9, 2006, regulatory legal acts and guidelines for the regulation
of safety in genetic engineering activities.

DOCUMENTS ARE AVAILABLE ON THE NCBC WEBSITE biosafety.by
ON THE BCH WEBSITE bch.cbd.int

The Law establishes the legal
and organizational principles to
ensure
safety
in
genetic
engineering activity and is
aimed at protecting human
health and environment and to
implement
international
commitments of the Republic of
Belarus in this field.

Chapter 4, Article 20.
“Risk assessment of possible negative effects of genetically
engineered organisms on human health and the environment”
RA shall be carried out to determine the permissibility of
GEO release into the environment for testing or use for
economic purposes based on the detection of GEO and
examination of materials on risk assessment of possible
adverse effects of GEO on human health and the environment.
Non-pathogenic GEO are subject to the State Safety
Expertise under their first release into the environment for
testing and under the State registration of genetically
engineered plant cultivars, genetically engineered animal
breeds and strains of non-pathogenic genetically engineered
microorganisms intended for use for economic purposes

Article 13. Risk Levels of Genetic Engineering Activities
- The first level of risk is work with non-pathogenic genetically engineered
organisms (GEOs);
- The second level of risk is work with conditionally pathogenic GEOs;
- Third level of risk is work with pathogenic GEOs capable of cause
dangerous infectious diseases and spread the infection for which there are
effective preventive and treatment measures;
- The fourth level of risk is working with pathogenic GEOs that are
causative agents of especially dangerous infectious diseases with the
ability spread rapidly, and for which effective preventive and treatment
measures are unknown.

Individual entrepreneurs have the right to carry out genetic engineering
activities with organisms related only to the first level of risk.
Genetic engineering activities of the second, third and fourth risk
levels carried out exclusively by State Legal Entities.

RESOLUTION OF THE COUNCIL OF MINISTERS
OF THE REPUBLIC OF BELARUS No. 382 (JUNE 12, 2019)
“ON THE ASSESSMENT OF RISKS IN GENETIC-ENGINEERING
ACTIVITIES AND THE ISSUE OF A PERMITTING DOCUMENT”

Annex to the Resolution of the Council of Ministers of the Republic of
Belarus 12.06.2019 No. 382
“LIST of organizations authorized to assess the risks of possible
harmful effects of genetically engineered organisms on human health
and the environment”
The application defines 9 organizations belonging National Academy of
Sciences, Ministry of Health and Ministry of Agriculture

1. Information on the biological characteristics of the donor and

recipient organisms;
2. Biological characteristics of the vector;
3. Description of the GEO;

4. Information about the potential receiving environment;
5. Information on the interaction of GEOs with the environment.
6. Information on the release, monitoring, control, environmental

clean-up and actions in unforeseen circumstances.

Key Risk Assessment Principles

Risk assessment (RA) is carried out on an individual basis.
The required information may differ in nature and level of
detail in each case and depending on
1

• species

• Intended Use:

2

3

•
•
•
•

laboratory conditions
field trials
large-scale cultivation in the environment
placing on the market with no growing

• potential receiving environment (for example, the
presence of wild relative species, non-target species,
endangered species, etc.)

The main issues addressed in RA are:
new characteristics of GMOs compared with
control organisms (e.g. parent organism or
organisms)
Increased Fitness, Hardiness, Invasiveness
Ability to displace species, including wild relatives
in centers of origin
Ability to reduce biodiversity and species extinction
The ability to lead to a change in habitat, to change
bio / geochemical cycles
GMO toxicity to non-target organisms
Increased levels of anti-nutrients, toxicity and
allergenicity for humans

Article 26
Socio-Economic Considerations
1.
The Parties, in reaching a decision on import under this Protocol
or under its domestic measures implementing the Protocol, may
take into account, consistent with their international obligations,
socio-economic considerations arising from the impact of living
modified organisms on the conservation and sustainable use of
biological diversity, especially with regard to the value of
biological diversity to indigenous and local communities.
2.
The Parties are encouraged to cooperate on research and
information exchange on any socio-economic impacts of living
modified organisms, especially on indigenous and local
communities.
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Thirteenth Conference of the Parties to the
Convention on Biological Diversity
Cancun, Mexico, December 4-17, 2016
Agenda Item 17. XIII / 17. Synthetic biology

There may be a need to optimize risk assessment
methodologies for present and future developments in
the field of “synthetic biology”

Fourteenth Conference of the Parties to the Convention on Biological Diversity
Sharm El Sheikh, Egypt, November 17-29, 2018
DECISION 14/19. Synthetic biology
11. Calls upon Parties and other Governments, taking into account the current uncertainties
regarding engineered gene drives, to apply a precautionary approach, in accordance
with the objectives of the Convention, and also calls upon Parties and other Governments
to only consider introducing organisms containing engineered gene drives into the
environment, including for experimental releases and research and development purposes,
when:
(a) Scientifically sound case-by-case RA have been carried out;
(b) Risk management measures are in place to avoid or minimize potential adverse
effects, as appropriate;
(c) Where appropriate, the “prior and informed consent”, the “free, prior and informed
consent” or “approval and involvement” of potentially affected indigenous peoples and local
communities is sought or obtained, where applicable in accordance with national
circumstances and legislation;
12. Calls upon Parties, other Governments and relevant organizations to continue to
develop or implement, as appropriate, measures to prevent or minimize potential adverse
effects arising from exposing the environment to organisms, components and products of
synthetic biology in contained use, including measures for detection, identification and
monitoring, in accordance with domestic circumstances or internationally agreed
guidelines, as appropriate, with special consideration to the centres of origin and genetic
diversity

POTENTIAL RISKS OF NEW LMOs
(LMOs developed by synthetic biology techniques)
• For CRISPR, side modifications of the genome. CRISPR-nickases showed
inappropriate activity in two recent studies (“Science”)
http://science.sciencemag.org/content/early/2019/02/27/science.aav9973;
http://science.sciencemag.org/content/early/2019/02/27/science.aaw7166
• An advantage caused by a sequence change can lead to invasiveness;
• Increased gene flow leading to loss of biodiversity;
• Developments aimed at changing and replacing natural populations (for
example, gene drive systems) can adversely affect at the ecosystem level.
• Increased pathogenic potential;
• An increase in the level of toxic substances, which can lead to destructive effects on
soil, food chains and pollinators;
• Negative consequences for non-target organisms such as pollinators;
• Changes in the organism at the level of the main metabolic pathways, such as
altered pathways of photosynthesis, carbohydrate metabolism or nitrogen
fixation, which, among other effects, can lead to changes in agricultural
practice and land use;
• Difficulties in detection, monitoring and therefore risk assessment;
• The absence of parent organisms in comparison with which a risk assessment
will be carried out.
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