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UNINTENDED EFFECTS

14.

In achieving the objective of conferring a specific target trait (intended effect) to a plant by the insertion
of defined DNA sequences, additional traits could, in some cases, be acquired or existing traits could be
lost or modified (unintended effects). The potential occurrence of unintended effects is not restricted to
the use of in vitro nucleic acid techniques. Rather, it is an inherent and general phenomenon that can also
occur in conventional breeding. Unintended effects may be deleterious, beneficial, or neutral with
respect to the health of the plant or the safety of foods derived from the plant. Unintended effects in

~ recombinant-DNA plants may also arise through the insertion of DNA sequences and/or they may arise -

15.

16.

17.

through subsequent conventional breeding of the recombinant-DNA plant. Safety assessment should
include data and information to reduce the possibility that a food derived from a recombinant-DNA plant
would have an unexpected adverse effect on human health.

Unintended effects can result from the random insertion of DNA sequences into the plant genome which
may cause disruption or silencing of existing genes, activation of silent genes, or modifications in the
expression of existing genes. Unintended effects may also result in the formation of new or changed
patterns of metabolites. For example, the expression of enzymes at high levels may give rise to
secondary biochemical effects or changes in the regulation of metabohc pathways and/or altered levels
of metabolites.

Unintended effects due to genetic modification may be subdivided into two groups: those that are
"predictable" and those that are “unexpected”. Many unintended effects are largely predictable based on
knowledge of the inserted trait and its metabolic connections or of the site of insertion. Due to the
expanding information on plant genome and the increased specificity in terms of genetic materials
introduced through recombinant-DNA techniques compared with other forms of plant breeding, it may
become easier to predict unintended effects of a particular modification. Molecular biological and
biochemical techniques can also be used to analyse potential changes at the level of gene transcnptlon
and message translation that could lead to unintended effects.

. The safety assessment of foods derived from recombinant-DNA plants involves fnethods to identify and

detect such unintended effects and procedures to evaluate their biological relevance and potential impact
on:food safety. A variety of data and information are necessary to assess unintended effects because no
individual test can detect all possible unintended effects or identify, with certainty, those relevant to
human health. These data and information, when considered in total, provide assurance that the food is

- unlikely to have an adverse effect on human health. The assessment for unintended effects takes into

account the agronomic/phenotypic characteristics of the plant that are typically observed by breeders in
selecting new varieties for commercialization. These observations by breeders provide a first screen for
plants that exhibit unintended traits. New varieties that pass this screen are subjected to safety
assessment as described in Sections 4 and 5.

FRAMEWORK OF FOOD SAFETY ASSESSMENT

18.

The safety assessment of a food derived from a recombinant-DNA plant follows a stepwise process of
addressing relevant factors that include:

A) Description of the recombinant-DNA plant;

B) Description of the host plant and its use as feod;

C) Description of the donor organism(s);

D) Description of the genetic modification(s);

E) Characterization of the genetic modification(s);

F) Safety assessment:
a) expressed substances (non-nucleic acid substances);
b) compositional analyses of key components;
¢) evaluation of metabolites ; |

d) food processing;
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¢) nutritional modification; and
G) Other considerations.

19. In certain cases, the characteristics of the product may necessitate development of additional data and
information to address issues that are unique to the product under review.

20. Experiments intended to develop data for safety assessments should be designed and conducted in
accordance with sound scientific concepts and principles, as well as, where appropriate, Good
Laboratory Practice. Primary data should be made available to regulatory authorities at request. Data
should be obtained using sound scientific methods and analysed using appropriate statistical techniques.
The sensitivity of all analytical methods should be documented.

21. The goal of each safety assessment is to provide assurance, in the light of the best available scientific
knowledge, that the food does not cause harm when prepared, used and/or eaten according to its intended
use. The expected endpoint of such an assessment will be a conclusion regarding whether the new food
is as safe as the conventional counterpart taking into account dietary impact of any changes in nutritional
content or value. In essence, therefore, the outcome of the safety assessment process is to define the
product under consideration in such a way as to enable risk managers to determine whether any measures
are needed and if so to make well-informed and appropriate decisions.

SECTION 4 - GENERAL CONSIDERATIONS

DESCRIPTION OF THE RECOMBINANT-DNA PLANT

22. A description of the recombinant-DNA plant being presented for safety assessment should be provided.
This description should identify the crop, the transformation event(s) to be reviewed and the type and
purpose of the modification. This description should be sufficient to aid in understanding the nature of

_ the food being submitted for safety assessment.

DESCRIPTION OF THE HOST PLANT AND ITS USE 4s FooD

23. A comprehensive description of the host plant should be provided. The necessary data and information
should include, but need not be restricted to: :

A) common or usual name; scientiﬁc name; and, taxonomic classification;

B) history of cultivation and development through breeding, in particular 1dent1fy1ng traits that may
adversely impact on human health ;

C) information on the host plant’s genotype and phenctyp'e relevant to its safety, including any known
toxicity or allergenicity; and

D) history of safe use for consumption as food.

24. Relevant phenotypic information should be provided not only for the host plant, but also for related
species and for plants that have made or may make a s1gn1ﬁcant contnbutlon to the genetic background
of the host plant.

25. The history of use may include information on how the plant is typically cultivated, transported and
stored, whether special processing is required to make the plant safe to eat, and the plant’s normal role in
the diet (e.g. which part of the plant is used as a food source, whether its consumption is important in
particular subgroups of the population, what 1mportant macro- or micro-nutrients it contributes to the
diet).

DESCRIPTION OF THE DONOR ORGANISM(S)

26. Information should be provided on the donor organism(s) and, when appropriate, on other related
spieces. It is particularly important to determine if the donor organism(s) or other closely related
members of the family naturally exhibit characteristics of pathogenicity or toxin production, or have
other traits that affect human health (e.g. presence of antinutrients). The description of the donor

. organism(s) should include:
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A) its usual or common name;

B) scientific nameﬁ

C) taxonomic classiﬁeation_;

D) information about the natural history as concerns food safety;

E) information on naturally occurring toxins, anti-nutrients and allergens; for microorganisms,
additional information on pathogenicity and the relationship to known pathogens; and

F) information on the past and present use, if any, in the food supply and exposure route(s) other than
intended food use (e.g. possible presence as contaminants).

DESCRIPTION OF THE GENETIC MODIFICATION(S)

27. Sufficient information should be provided on the genetic modification to allow for the identification of
all genetic material potentially delivered to the host plant and to provide the necessary information for
the analysis of the data supporting the characterization of the DNA inserted in the plant.

28. The description of the transformation process should include:

A) information on the specific method used for the transformation (e.g. Agrobacterium-mediated
transformation);

B) 1nformat10n, if applicable, on the DNA used to modify the plant (e.g. helper plasnnds), including the
source (e.g. plant, microbial, viral , synthetic), identity and expected function in the plant; and

C) intermediate host organisms including the organisms (e.g. bacteria) used to produce or process DNA .
for transformation of the host organism;

29. Information should be provided on the DNA to be introduced, including‘

A) the characterization of all the genetic components including marker genes, regulatory and other
elements affecting the function of the DNA;

B) the size and identity;
C) the location and orientation of the sequence in the final vector/construct; and
D) the function.

CHARACTERIZATION OF THE GENETIC MODIFICATION(S)

30. In order to provide clear understanding of the impact on the composition and safety of foods derived
from recombinant-DNA plants, a comprehensive molecular and biochemical characterlzatlon of the
genetic modification should be carried out.

31. Information should be provided on the DNA insertions into the plant genome; this should include:
A) _ the characterization and description of the inserted genetic materials;
B) t}_;e number of insertion sites;

C)  the organisation of the inserted genetic material at each insertion site including copy number and
sequence data of the inserted material and of the surrounding region, sufficient to identify any
substances expressed as a consequence of the inserted material, or, where more appropriate, other
information such as analysis of transcripts or expression products to identify any new substances
that may be present in the food; and '

D) identification of any open reading frames within the inserted DNA or created by the insertions
‘ with contiguous plant genomic DNA including those that could result in fusion proteins.

32. Information should be provided on any expressed substances in the recombinant-DNA plant; this should
include:

A) the gene product(s) (e.g. a protein or an untranslated RNA);





