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Background. In order to save money, some farms use the seed obtained in the process of cultivation
not only for sale, but also for sowing, which has not found supporters among companies engaged in the
production of genetically modified seed. To protect their rights, the latter have created technologies to
limit the use of genetic material, which are intended to be used for protection the intellectual rights to
reproduce plants with a changed genotype. However, these technologies contain also a commercial
component and violate a number of moral principles and international acts.

Aim. To describe the types of terminator technologies, their genetic and molecular basis and purpose.
To assess a correspondence of their compliance with the international documents and norms.

Methods. Terminator technologies types, genetic bases and application and their analysis from the
standpoint of international norms were studied. To achieve the goal, the methods of fact analysis,
comparison and generalization were used.

Results. There are two types of terminator technologies (variety- and trait-specific), which are based
on the interaction of three genes, which leads to the implementation of certain phenotypic manifestations.
These technologies are used to implement nine goals in practice. It was found that the technologies for
limiting the use of genetic material are both contradictory and consistent with a number of international
legal acts, which did not make it possible to determine clearly the appropriateness of their use in
agriculture.

Conclusions. Terminator technologies application is still a controversial fact since they are based on

the duality principle: to carry simultaneously a positive and a negative manifestation for people.

Key words: terminator technologies, transgenes, intellectual rights, bioethics.

Giventherealitiesof modernlife, producers
of plant products in pursuit of consumers are
forced to reduce the selling price, reducing
the cost of purchasing high-yielding plant
varieties. A more efficient way is to use a part
of the seed obtained after harvest for next
year’s sowing, then the cost of its purchase is
reduced to zero.

Genetic material use restriction technology
(GMURT) or Genetic use restriction technology
(GURT) is a development of US biotechnology
companies whose main goal is to reduce the
uncontrolled use of genetic material by farmers

and ordinary citizens. It involves the first-
generation seed sterility, i.e. the inability to
obtain the second-generation offspring or
specific traits manifestation. This protects
the intellectual rights of breeding scientists,
whose efforts have resulted in plants with
altered genotype obtaining [1]. It is believed
that the development of these technologies
was influenced exclusively by the commercial
component, because in this case the seed
manufacturing companies will receive extra
profits due to the annual seed or specific
chemicals-inductors sale [2, 3]. The article is
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devoted to the review of existing terminator
technologies, their production methods and
the difference between their types analysis.
Also, the prospects for these technologies use in
different countries and ethical aspects related to
their use are analyzed. The perspectives for the
technology use in agriculture and the advantages
and disadvantages that arise are estimated.

1. Technology types to limit the genetic
material use

There are two groups of terminator
technologies. The first oneis V-GURT (variety-
specific GURT), there are technologies to
limit the genetic material use at the level of
varieties, i.e. variety-specific technologies
(or terminator technologies, or sterile seed
technologies, or suicidal seed technologies) [3,
4]; the second group is T-GURT (trait-based
GURT), there are technologies to limit the
genetic material use at the level of traits, i.e.
trait-specific technologies [5].

Historically, the V-GURT technology was
the first, so both types are customary to call
terminator technologies. The first patent for
this technology was issued in 1998. According
to the patent data [3, 6], the production of
plants with sterile seed was due to the lethal
gene activation during embryogenesis. The
main goal of this patent was to ensure the
intellectual property (seed) rights [7].

Trait-specific technologies for genetic
material limiting are those that control
gene expression that is associated with the
encoding of a certain trait that remains latent
until an external factor acts on the plant. The
process is started only in a specific inductor
presence, which is sold by the same companies
that produce seed [8]. Examples of traits
are: drought tolerance and tolerance to high
salt content in the soil [3, 9], cryoresistance,
tolerance and resistance to pests, tolerance to
herbicides, stress [5], production of BAS with
industrial application, flowering, germination,

color, taste properties, etc. [7]. A feature of this
technology type is the ability to “on”/“off” the
trait, depending on the husbandry needs and
environmental factors [5].

2. Genetic-molecular base of terminator
technologies

The patented technology is based on the
trigenic structure functioning (Fig. 1).

Molecular mechanisms are common to two
types of technology. The gene-1 promoter,
which carries information about the protein,
which due to the mechanism of positive
repression inhibits the functioning of the
gene-2 promoter, is always active, so at rest
the first gene is expressed. The second gene
encodes a specific enzyme — recombinase.
Recombinase acts on LOX sites. Because these
sites are located on either side of the repressor
sequence linked to the gene-3 through a
substance encoded by the gene-3 itself, a gene
repressing sequence is excised with it. Gene-
3 is actually a gene-terminator that encodes
the toxin RIP — ribosome inhibiting protein
or another specific trait. Seed germination is
suppressed by the gene-3 expression in plant
embryos in the later development stages only,
ensuring the germination of the parental seed
grains|[3, 4. 8, 10, 11].

2.1 Terminator technologies of the
V-GURT type classification by molecular
mechanisms of action 2.1.1. The first
variation of V-GURT Gene-3 expression is
limited by the blocking sequence. To activate
the last gene, it is necessary to use an inducer
(1.2) (Fig. 2a), such as tetracycline. The
inducer prevents the gene-1 product binding
to the gene-2, resulting in the activation of the
gene-2 product, recombinase (Fig. 2b). After
that, the RIP of the gene-3 is expressed (Fig.
2¢), which leads to the sterile seed emergence
in the second generation after the interaction
of P-3 (LEA) with the gene-3 [3, 12].

Fig. 1. The general view on the terminator technologies (schematic representation) [2]:
1 — protein-repressor of the gene-2 promoter; 2 — recombinase; 3 — a specific trait carried by the gene-
3; P-1, P-2, P-3 — gene-1, gene-2 and gene-3 promoters respectively, 1a — the effect of the gene-1 product on
P-2, 2a — the effect of the gene-2 product on 3.2; 3.1 — the sequence of the gene-3 repressor, 3.2 — LOX sites
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2.1.2 The second variation of V-GURT

In this case, gene-1 is inactive, i.e. the
seed is immediately unviable (Fig. 3, a, b).
Germination requires the action of an inducer,
the function of which is completely opposite
to the previous case (Fig. 3, c¢): tetracycline
leads to the gene-2 repression, resulting in no
cleavage of the gene-3 blocking sequence. In
the next generation, sterile seed are obtained
again [7].

2.1.3 The third variation of V-GURT. The
least common technology used only for plants
with vegetative reproduction (with root crops,
tubers, plant organs: leaves, cotyledons, stems).
The patent for this technology is owned by
Syngenta company. Their patented mechanism
ensures the presence of a constantly active gene
that blocks the vegetative growth of the plant
and seed formation. The action of an inducer
is required to repress the gene (similar to the
previous variation). The main purpose of this
V-GURT variation is to increase the rest period
of the plant to extend the shelf life [2].

2.2. Terminator technologies such
as T-GURT classification by molecular
mechanisms of action

2.2.1 The first variation of T-GURT Gene-
3 is under the repressive protein influence
(similar to the first variation of V-GURT), as a
result of which the useful trait encoded in the
gene is not manifested. Action of recombinase
which in turn is limited by another protein
action, is needed to remove the impact.

Unlocking recombinase requires the chemical
agent action that will inhibit the repressive
action of the protein on gene-2 and allow it to
be expressed, resulting in the manifestation of
agene-3 sign. In subsequent generations, gene-
3 isinherited in an inactive state, so to express
the sign, the treatment with an inductor must
be performed annually [12].

2.2.2 The second variation of T-GURT The
expression of phenotypic traits by the gene-
3 is not limited to the action of a repressor
(similar to the second V-GURT variation )
associated with this gene, as it is removed by
expressed recombinase because gene-2 is not
inhibited by the gene-1 product. Thus, the
sign remains “on” in a number of generations.
Its inactivation requires a stimulus from
the inductor, which is sold by the company-
supplier of seed [2].

2.2.3 The third variation of T-GURT

This variation of terminator technologies
is one of the most perspective and promising.
Site-specific DNA recombination systems
(genedeletion system) require recombinase and
multiple repeats of nucleotide sequences. The
term “recombination” means the DNA excision
and subsequent association, which may result
in integration, deletion or inversion of a gene
fragment. The gene deletion system functions
due to the combination of the bacteriophage
recombination system P1 Cre/lox and
Saccharomyces cerevisiae — FLP / FRT, which
act on short sequences specific to each of the
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Fig. 2. Terminator technologies of the first variation (schematic representation) [2]:
1 — protein-repressor of the gene-2 promoter; 2 — recombinase; 3 — a specific trait carried by the gene-
3; P-1, P-2, P-3 — gene-1, gene-2 and gene-3 promoters respectively, 1a — the effect of the gene-1 product
on P-2; 2a — the effect of gene-2 product on 3.2, 1.2 — chemical inducer, 3.1 — the sequence of the gene-3
repressor, 3.2 — LOX sites
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Fig. 3. Terminator technologies of the second variation (schematic representation) [2] :

1 — protein-repressor of the gene-2 promoter; 2 — recombinase; 3 — a specific trait carried by the
gene-3; P-1, P-2, P-3 — gene-1, gene-2 and gene-3 promoters respectively, 1a — the effect of the gene-1
product on P-2; 2a — the effect of the gene-2 product on 3.2; 1.2 — chemical inducer; 3.1 — the sequence
of the gene-3 repressor; 3.2 — LOX sites
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Fig. 4. T-GURT terminator technologies of the third variation (schematic representation) [7, 17]:
gene-1 — gene encoding the repressor protein of the gene-2 operator; 1.2 — chemical inducer of the
gene-1 product; gene-2 — restrictase Cre or FLP gene; gene-3 — target trait gene; P-1, P-3 — gene-1 and
gene-3 promoters, respectively, P-2 — specific promoter PAB5, 1a — gene-2 repression, 2a — LOX Cre
sequence excision; 2b — FLP sequence FRT cutting
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systems separately with alength of 30-40 bases
[3,we evaluated the system for foreign gene
removal in a hybrid aspen clone, INRA 353-
53 (Populus tremula x P. tremuloides 13, 14].
As a result, targeted insertion into identified
and well-characterized parts of the gene and
its removal is achieved [15]. The system is also
used to extract gene markers in order to create
markerless transgenic organisms [16].

CreorFLPrecombinasegenes, which areunder
the control of tissue- or stage-specific promoters,
and transgenes are administered between two
direct repeats of loxP-FRT sequences, as this
increases the efficiency of the recombinase gene.
The expression product of the latter removes the
functional transgenes contained between loxP-
FRT, including the gene encoding it. In the case
of seed or pollen-specific promoters application,
such as PABb5 Arabidopsis, FLP protein should be
produced only in the seed or pollen. The promoter
is under the control of a repressor protein
(Fig. 4a), as a result of which recombinase is
inactive. Only the use of an external inducer (e.g.
ethanol) relieves repression, and recombinase
removes the sequence in certain places (Fig. 4b)
[7]. Transgenes must be automatically removed
from seed or pollen and accumulated exclusively
in the vegetative organs and remain genetically
stable. Excised DNA sequences (loxP-FRT sites,
trait genes, repressor genes, and Cre and FLP
gene) are destroyed by nonspecific cell nucleases
and should be easily excised by recombinase
[17]. Pollen and seed of transgenic plants must
be produced as non-transgenic starting from the
next generation and contain the loxP-FRT fusion
sequence. That is, the transgene is expressed in
the generative organs only in this generation, and
without the inducer application in the following
the desired trait will not be expressed [7, 17].

Terminator technologies application

Creating pure lines

It is used for those cultures that are
propagatedonlybyseed. Usingbiotechnological
tools, genetically engineered seed of the
parental forms PP (pure / inbred lines) are
developed. One of the transgenic parents
contains a LEA promoter, a cutting sequence,
ablocking sequence and a lethal gene; the other
contains a specific germination promoter and
a recombinase gene. When crossing, hybrid
offspring F; are obtained, which are sold to
farmers [10].

Coercion of transgene flow

The leakage of transformed genes occurs
due to the spread of viable pollen and seed over
long distances by three factors: anthropogenic
(transportation, sowing or harvesting), biotic

(birds, fish, animals) or abiotic (wind, water).
Due to the presence in the nature of weeds
that are reproductively compatible with the
cultures grown, the genes flow can lead to the
emergence of herbicide-resistant offspring of
weeds, the so-called “super-weeds” due to cross-
pollination. Therefore, the use of terminator
technologies can prevent this problem, due to
the seed sterility in generation F, [11].

Increasing yields

Prolonged use of hybrid offspring for
reasons of economy leads to heterozygous loci
segregation and anincreasein the homozygotes
proportion, resulting in declining plant yields
[18]. Therefore, the new seed application every
year will lead to the maximal production level,
within the genetically determined properties
[19]. The increase in biomass and yield is due
to morphological changes, increasing the
duration of flowering time, etc. [20].

Seed market control

Because seed companies create genetically
modified plant varieties based on terminator
technologies, farms are forced to buy seed
or chemicals annually to block or unlock a
particular trait or lethal gene [21].

Other ways for use

— Intellectual rights defense of seed
companies’ specialists (mentioned above).

— Increasing the storage duration of plants
with vegetative reproduction (mentioned above).

— Lines tracing, removal of selection
cassettes, chromosomal engineering and
translocation, specific cell depletion [22].
Thus, due to the mechanisms of genetic
manipulation, glyphosate and bentazone-
resistant rice varieties were constructed [23].

— Increasing the genetic diversity of
many commercially important cultures [24].
Examples of plants that are improved by
V-GRUT technologies are: soybeans, rice,
cotton, corn [12], tobacco [2], flax, peanuts,
sesame, coconut [25].

— Competition of giant manufacturing
companies leads to increased investment in agri-
culture, which ultimately benefits farmers [19].

Ethical
technologies

Moral analysis of technologies to limit the
use of genetic material

The commercialization of transgenic
plants seed is an incentive to increase the
impact of intellectual property rights on
the possibility to store and use seed. It has

problems of terminator
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also led to the consolidation of the seed and
agrobiotechnology industries, which has
contributed to the globalization of intellectual
property modes [25].

GMURT is a tool for monopolizing the seed
market by giant corporations, which increases
the dependence of farmers on GM seed and
chemical inducers [26]. Agrochemical and seed
firms strengthen their market position and
influence on farms by concluding technology
exchange agreements, thereby restricting
freedom of choice when buying seed and
reducing the availability of natural seed [27].
But inits principles, Monsanto did not take into
account the public interest (especially the rights
of farmers) and the state sovereignty [28]. The
technology is funded by the US Department of
Agriculture to increase its own seed production
[4]. It is believed that such approaches can
destroy traditional farming methods [29].
Lack of competition and the right to protect
intellectual property has led to higher prices
for GM seed, including cotton. As a result,
Indian farmers began to sell their assets and
go bankrupt. Someone takes more decisive
steps — suicide. However, the authorities are
actively trying to hide the relationship between
mortality and rising prices [30].

In 2006, a movement against the use of
terminator technology began. This has led
to a moratorium on field trials, due to the
lack of appropriate biosafety protocols and
the commercialization of these technologies,
but they continue to exist as a tool to protect
against geneleakage[31]. Given the complexity
of the genetic and molecular principles of
GMURT, there is a possibility that an attempt
at biological containment will only exacerbate
the problem and the technology will not
work. The technology itself creates risks of
environmental contamination by transformed
sterility genes or others, which can lead to
unpredictable consequences [32].

In addition, plants genetic modifications
lead to a decrease in the biodiversity of
economically valuable varieties, especially in
developing countries [29].

The Ukrainian branch of the international
seed company Syngenta distributes seed and plant
protection products in Ukraine, thus providing
Ukrainian farmers with high-quality seed of corn,
rape, sugar beet, sunflower, potato, soybean,
cereals (wheat, barley, oats, etc.), vegetable crops
(tomato, cucumber, zucchini, cabbage, etc.),
berry crops, drupaceous fruits (apricot, peaches,
plums, cherries, etc.) and others [33]. Syngenta
introduces drought- and pest-resistant seed, high-
yielding plant varieties, investing heavily in their
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creation. Therefore, they are obliged to protect
their intellectual and property rights through the
technology commercialization, which is specified
in the Code of Conduct of the company, as well as
guided by the principles of rational use of plant
biodiversity [34].

Analysis of technologies for restricting the
use of genetic material from the standpoint of
international legal acts

The TUN organization Convention on
Biological Diversity [35] generally condemns the
use of terminator technologies in the national
economy. Producers and defenders of GMURT
comply with the provisions set out in Articles
3, 8 (e), 10 (a, b), 16.1, 16.3, 16.5: do not
cause significant damage to the environment,
contribute to the preservation of protected areas
and take measures to prevent destabilization
of the ecosystem — V-GURT creation, provide
access to the created technologies to the
developing countries, at the expense of their
sale, create patents in the field of intellectual
property; at the same time violate the provisions
of Articles 8 (h, j), 10 (¢), 11, 15.2, 16.2, 19.2
and 19.3, as they introduce genetically modified
plant species that can harm the ecosystem,
prevent the use of biological diversity —
T-GURT application indirectly influences on the
reducing the use of traditional farming methods,
which contributes to the biodiversity reduction,
restricts access to genetic resources, especially
for farmers in developing countries — due to the
need to buy seed or inductors.

Theuseof terminatortechnologyiscontrary
to Articles 1 and 12 of the International
Covenant on Economic, Social and Cultural
Rights [36] in the following provisions: the
ability to freely dispose of natural resources,
violates the right to mental health, but
nevertheless complies with Articles 11 and 15
about the need to use the methods of science to
improve methods of combating hunger and the
ability to use the results of scientific progress.

The International Convention for the
Protection of New Varieties of Plants [37]
approves the GMURT application as they
prevent unauthorized wuse of new plant
varieties by third parties. The sale of such seed
is regarded as the need to return the financial
investment invested in the creation.

Terminator technologies as ways to protect
intellectual property can be considered the
subject of protection of the World Intellectual
Property Organization, as the Convention
on its establishment refers to the assistance
of member states in developing methods of
intellectual property rights protection [38].
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The International Treaty on Plant Genetic
Resources for Food and Agriculture contains
a list of farmers’ rights, namely the preserved
seed use, exchange and sale, which terminator
technologies ignore [39].

From the point of view of people freedom in
economic activity, GMURT appear in a negative
sense, which is reflected in the need for annual
purchase of special substances or the seed
themselves. That is, Article 22 of the Universal
Declaration of Human Rights is violated [40].

Given the impact of technology on farmers’
bankruptcies, such a scenario is likely to
recur in other countries. Thus, there is an
inconsistency with Article 1 of the European
Social Charter [41].

Conclusions

There are two types of technologies for
limiting the use of genetic material (variety-
specific and trait-specific), which have
different goals: the first contains a gene that
leads to the sterility of second-generation seed;
gene of the second type encodes information
about certain traits. Each of the varieties
contains 3 variations of technologies, which
differ at the genetic level and by application, as
a result of which the phenotypic manifestation
and interaction with genes are also different.
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TEXHOJIOTTI OBMEKEHHS
BURKOPUCTAHHA '’EHETHYHOI'O
MATEPIAJIY: TUIIW, MOJIERY JIAPHO-
TEHETUYHA BA3A TA ETHYHUN
AHAJI3 IX 3ACTOCYBAHHA
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HamiomanpHUM TexHiUHNN yHiBepcuTeT YKpainu
«KuiBchbKuU OiTeXHIYHUHN IHCTUTYT
imeni Iropa CikopcbKoro»

E-mail: motronenkovalya@gmail.com

Beryn. 3 meToro ekorHOMiI hepmMepchKi rocmo-
IapcTBa BUKOPHCTOBYIOTH OTPHMMaHe B IIpoIieci
KYJbTUBYBaHHA HACIHHSA He JINIIIE IJ1d peasisartii,
ajie M IJs MOCiBYy, IO He 3400yJI0 IPUXUILHUKIB
cepeJ KOMIIaHil 3 BUPOOHUIITBA T€HeTUYHO-MO/ M-
dikoBaHoOro Hacinusg. Humu O0yJio CTBOPEHO TeX-
HOJIOTiI 0OMeKeHHA BUKOPUCTAHHA T'€HETUYHOTO
MaTepiany AJd 3aXUCTy iHTeJeKTyaJlbHUX IIpaB
Ha BiITBOPEHHS POCJIUH 3i BMiHEHUM M€ HOTHUIIOM.
IIpore 1i TexHOJMOTII MicTATH ITe I KOMEPIiHHY
CKJIQIOBY Ta MOPYINYIOTh HUSKY €TUYHUX ITPUH-
MUIIiB i Mi’KHAPOAHUX aKTiB.

MeToro poGoTH OyJI0 03HAMOMUTH i3 BUAAMU
TEPMiHATOPHUX TEXHOJIOTif, IXHBOIO Te€HETUY-
HO-MOJIEKYJIAPHOIO 6a30i0 Ta NpW3HAUEHHAM, a
TAKOXX BCTAHOBUTH iX BiIOBiMHICTH MisKHaApOI-
HHUM JOKYMEHTAaM i HopMaM.

Metomu. locmigxyBasu BUIu, TeHETUYHI OC-
HOBH i 3aCTOCYBaHHSA TEPMiHATOPHUX TEXHOJOTii
Ta 3AiMCHIOBAJM IX aHAJi3 3 MO3UIIN MisKHApPO/I-
HUX HOPM. [[JIsT TOCATHEHHS METH BUKOPUCTOBY-
BaJII METOAY aHaJi3y (haKTiB, HOPiBHAHHA Ta y3a-
TraJIbHeHHA.

PesyabpraTtn. IcHye 2 Buam TepMiHATOPHUX
TEeXHOJIOTi# (copTo- Ta oO3HaKo-cruenu@iuHi), B
OCHOBY SAKHX IIOKJIAQZEeHO B3aE€MOJil0 TPHOX Te-
HiB, 110 cupude peasnisarii Tux yu iHIMUX (QeHo-
TUIIYHUX BUABiIB. BecTaHoB/I€HO, IITO TEXHOJIOTI],
AKi 00MeXyIOTh BUKOPUCTAHHS I'eHeTUUYHOTO Ma-
Tepianay, BogHOYAacC i cymepeuaTh, i BiAmIoBigaoTh
HU3III MiKHAPOAHUX IIPAaBOBUX aKTiB, IO HE JA€
3MOTH YiTKO BU3HAUUTHU AOIIJIBHICTH IX BUKODU-
CTAHHSA B CiILCBKOMY TOCTIOZAPCTBI.

BucHoBku. BurkopucramHsa — TepMiHATOP-
HHUX TEeXHOJIOTili JOoCi 3aJHIIAEThCA CYIepedusn-
BUM (PAKTOM, OCKiJIBKM B iX OCHOBY ITOKJIQJEHO
OPUHIIAI AyaisMy: IIO3UTUBHUMA Ta HETaTUBHUII
BILJIUB HAa JIIOJEH.

Knawuwosi cnoea: TepMiHATOPHI TexXHOJIOrI,
TPaHCTeHH, iHTeJeKTyaJlbHi IpaBa, 0ioeTUKA.

TEXHOJOI'U OT'PAHUYEHUA
HUCIIOJIBSOBAHUA 'EHETHUYECROI'O
MATEPHAJIA: TUIIBI, MOJIERY JIAPHO-
I'EHETHYECKUE BA3bI U OTUYECKHUU
AHAJINS UX ITPUMEHEHMU 1

I1. P. 3y6uk, B. B. Momponenko, A. B. Becapab

HamnmuonanbHBIN TEXHUYECKUI YHUBEPCUTET
Vipanusl « KueBcKuii MOIUTEeXHUUECK U
uHCTUTYT UMeHu Uropsa Cukopckoro»

E-mail: motronenkovalya@gmail.com

Berynaenue. C 11e/1610 9KOHOMUU (hepMepCcKIe
XO03AMCTBA UCIOJB3YIOT IMOJYUYEeHHbIe B IIPOIIECCe
KYJbTUBUPOBAHUSA CeMeHa He TOJBKO IJIS Peasiu-
3aluu, HO U AJIA MOCeBa, UTO He HAIIJIO0 CTOPOH-
HUKOB Cpeay KOMIaHUil, 3aHUMAIOIIUXCS IIPO-
M3BOACTBOM TeHETUYECKU MOIUMPUIIUPOBAHHBIX
ceMaH. MMy ObLIM CO3MAHBI TEXHOJIOTUU OTPa-
HUYEHUS WCIOJb30BAHUS TeHEeTUYEeCKOro MaTe-
puajia AJs 3alllUThl NHTEJIEKTYaJbHBIX IIPaB Ha
BOCIIPOM3BeIeHIe PACTeHUH ¢ U3MEeHEeHHBIM T'€HO-
TunoM. OZHAKO 3TU TEXHOJIOTUHU COAEPKAaT ellle
Y KOMMEPYECKYI0 COCTABJAIOIIYI0O W HAPYIIIAIOT
PAL 3TUYECKUX TPUHIIUIOB W MEXKIYHAPOTHBIX
aKTOB.

Ieap. O3HarkomJieHWE C BHUIAMU TEpMUHA-
TOPHBIX TEeXHOJOTHUI, WX TeHeTHUECKU-MOJIEKY-
JgpHoil 6a30i M HasHaueHUWEM, a TaKyKe ycTa-
HOBJIEHHE WUX COOTBETCTBUS MEXKIYHAPOIHBIM
JTOKYMEeHTaM 1 HOpMaM.

Metoasi. McciemoBaau BUIbI, TeHETUUECKIIE
OCHOBBI ¥ NIPUMEHEHWEe TePMUHATOPHBIX TEXHO-
JIOTUH U OCYIIEeCTBIAIN UX aHAJIN3 C TO3UIUH
MEeXXKIYHAPOAHBIX HOPM. I HOCTHMIKEHUSA eI’
HMCIOJIb30BaHbI METOIbI aHaI3a (haKTOB, CpaBHe-
HUA 1 0000IIeH .

PesyasraTsi. CymiecTByer 2 Buja TepMUHA-
TOPHBIX TEeXHOJIOTHI (COpPTO- M IIPU3HAK-CIIeIl-
npuuecKkmne), B OCHOBY KOTOPBIX IIOJOKEHO
B3aMMOIeICTBUE TPeX TeHOB, IIPUBOAAINeEe K pea-
JUBAIUU TeX WU UHBIX (PeHOTUITNUECKUX IPOAB-
JeHuM. Y CTaHOBJIEHO, UTO TeXHOJIOTHUU, KOTOPHIE
OrPaHUYUBAIOT WCIOJIb30BAHUE TIeHEeTUYECKOTO
MaTepuajia, OJHOBPEMEHHO W IIPOTHUBOpEeYaT, u
COOTBETCTBYIOT DALY MEKIYHAPOIHBIX ITPABOBBIX
aKTOB, UTO He JaeT BO3MOXKHOCTU UYETKO OIIpe-
IeJIUTh I1eJIecCO00Pa3HOCTh MX HCIIOJb30BAHUSA B
CeJIbCKOM X03AUCTBE.

BeiBogpl. Vcmonb3oBaHME TEPMUHATOPHBIX
TEeXHOJIOTUH 0 CUX IIOP OCTAETCSA CIOPHBIM (haK-
TOM, TOCKOJBKY B UX OCHOBY ITOJIOKEH HMPUHITUI
IyanausMa: II0JOKUTeJIbHOe U OTPHUIlaTeIbHOe
BJIUAHNE IJId JIIOe.

Knwoueswvle cnosa: TepMUHATOPHBIE TEXHOJIOTHUMH,
TPaHCTeHbI, HHTEJIJIEKTyaJbHbIE IIPaBa, 0M0OdTHUKA.
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