Biosafety Glossary
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Allele
A variant form of a gene.
Allergen
A foreign substance that causes an allergic reaction. Allergens are all around us and are often proteins or chemical compounds presented to the body through touch, ingestion and/or inhalation.
Allergenicity
Refers to the potential of a substance to be an allergen. The two most important determinants of allergenicity are identity and exposure.
Allergy
A damaging immune response by the body to a substance; often associated with a particular food, pollen, fur, or dust, to which it has become hypersensitive.

Bacillus thuringiensis
It is a soil bacterium, which produces a crystalline protein (Bt Cry protein) that - when ingested by certain types of insects – binds to gut cell receptors and in doing so kill the insect. Bt toxin is
considered an effective insecticide to a wide variety of pest insects.
Biodiversity
The wide diversity and complex interactions interrelatedness of earth organisms based on genetic and environmental factors.
Bioethics
The study of the ethical and moral implications of new biological discoveries, biomedical advances, and their applications as in the fields of genetic engineering and drug research. It considers all
living organisms and the environment, from the level of the individual to the biosphere.
Biosafety
Biosafety refers to the safe handling practices, procedures and proper use of living organisms to prevent accidental harm either directly or indirectly to human health or to the environment.
Biotechnology
Biotechnology integrates scientific and engineering principles with utility considerations to develop and improve the products and processes of living organisms. Biotech applications can roughly be
divided into three different groups based on the level of conceptual complexity:
The use of living systems/organisms as they are or with minimal modification, e.g. brewing beer using yeast.
Using specialised, in vitro techniques, e.g. embryo rescue to generate new seedless grape cultivars.
Using molecular techniques, e.g. genetic modification (GM) and marker-assisted breeding.

Cartagena Protocol on Biosafety
The Cartagena Protocol on Biosafety is a supplement to the Convention on Biological Diversity and was adopted by the parties in early 2000, and is open for ratification by those parties. It came
into effect on 11th September 2003.
It aims to protect biological diversity and human health from the potential risks arising from the import and export of genetically modified organisms (GMO’s) developed using modern
biotechnology.
Cas
A CRISPR associated protein.
Codex Alimentarius
The Codex Alimentarius is a programme established by the Food and Agriculture Organisation (FAO) and the World Health Organisation (WHO). It provides an international set of standards, best
practices codes, guidelines and recommendations relating to food quality and safety, including codes governing hygienic processing practices, recommendations relating to compliance with
standards, limits for pesticide residues, and guidelines for contaminants, food additives and veterinary drugs. The Codex Alimentarius has also adopted principles and guidelines to assess food
safety of foods derived from GM plants, animals and microorganisms. The Codex Alimentarius aims to protect consumer health and ensure fair trade in the food industry, and promoting coordination of all food standards work undertaken by international governmental and non-governmental organisations. It is also referred to as the ‘food code’.
Co-existence
Co-existence is defined as the ability of farmers being to be able to make practical choices between conventional, organic and genetically modified crop production, in compliance with the relevant
legislation on labelling rules and purity standards. Co-existence involves the economic implications of “good agricultural practice”. Good agricultural practice involves suitable measures during
cultivation, harvest, transport, storage and processing which is necessary to ensure sufficient segregation of GM and non-GM crop production hence, good quality standards in a diverse
agricultural production environment.
Containment
Refers to the techniques and systems used to limit the environmental exposure of hazardous or potentially hazardous biological agents or their products. Containment measures aim to eliminate
the potential risks associated with exposure to such agents. Laboratory practice and techniques, safety equipment, and facility design requirements are key indicators of the level of containment.
These levels range from the lowest biosafety level 1 to the highest at level 4.
Chromosome
A thread-like structure of nucleic acids and protein found in the nucleus of most living cells, carrying genetic information in the form of genes.
Cisgene
An intact, functional gene sequence that occurs naturally in a target organism or a sexually compatible species, including its natural regulatory cis-sequences such as its promoter and terminator.

Environmental Impact
Impacts on human beings, ecosystems and man-made capital resulting from changes in environmental quality.
Environmental impact assessment (EIA) is a process of evaluating the likely environmental impacts of a proposed activity taking into account inter-related socio-economic, cultural and humanhealth impacts, both beneficial and adverse.

Field Trials (also often referred to as confined field trials or CFTs)
When referring to GMOs it involves testing, trying, or putting to proof a new technique or crop variety outside a laboratory but with specific containment requirements, e.g. limited locations, limited
plot size, strict operating procedures, preventative measures so that they may not enter the food and feed supply, etc.

Gene
A hereditary, functional unit consisting of a sequence of DNA that occupies a specific location on a chromosome and encodes a specific functional product (i.e. a RNA molecule and/or protein)
which determines a particular characteristic in an organism.
Gene drive
Refers to a genetic element that promotes the inheritance of a particular allele/gene to increase its prevalence in a population (also used to describe the practice of inducing such non-Mendelian
inheritance).
Gene Flow (also referred to as pollen-mediated gene flow in plants)
The movement of genes from one individual or population to another genetically compatible individual or population.
Gene therapy
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A technique for delivering functional genes (to replace aberrant ones) into living cells by means of a genetically modified vector or by physical means in order to genetically alter the living cell (from
GMO Act).

Genetic Engineering (GE) & Genetic Modification (GM)
Refers to the direct modification of an organism's genome by introducing, eliminating or rearranging specific genes using the methods of modern molecular biology, particularly those techniques
referred to as recombinant DNA techniques.
Genetically Modified Organism (GMO)
An organism whose genome has been altered through genetic engineering and as a result may have one or more novel genetic traits not normally associated with the organism. Similar to Living
Modified Organism (LMO).
Genome (& Genotype)
The full complement of an organism’s genetic material, which is unique for every individual except clones, e.g. plants grown from cuttings and identical twins. The human genome contains an
estimated 20 to 25 thousand protein coding genes.
Genome editing
The precise modification of the nucleotide sequence of a genome.
GM event (& GM line)
Refers to a unique GMO – generated from a unique DNA recombination event that took place in a single cell during transformation, which was subsequently regenerated into a complete GMO.
Guidelines
Are documents that accompany regulations and acts and are produced by regulatory authorities. They provide the steps an individual should follow with respect to a given act or regulation. They
are mandatory, but failure to follow them may result in actions contrary to an act or regulation, which is enforced by law.

Hazard
A hazard is any potential source of harm.
Herbicide
Herbicides are chemicals that are toxic to a particular group of plants and are used to manage weeds. The molecular mechanism of the toxicity is highly specific for every group of herbicides, e.g.
inhibition of protein synthesis, and allows a basis for the engineering of herbicide tolerance.
Herbicide Tolerance
Herbicide tolerance refers to a plant’s ability to survive the activity of a particular herbicide and is based on a molecular mechanism that somehow neutralises the activity of a herbicide; e.g. via
deactivation or substitution reactions. It is the most common GM trait in commercial agriculture because it enables more effective weed control and the use of low or no tillage agricultural practices.

Identity Preservation
Identity preservation refers to a system of production, handling and marketing practices that preserves the identity of the source or the nature of the materials for the separate trade of grains and
seeds in order to meet customer demands. Identity preservation is an important feature in markets where GM and non-GM products co-exist (see co-existence).
Indigenous Population
Refers to communities of natural inhabitants in a defined geographical area. Indigenous people are typically a minority population that has maintained distinct cultural, language and social
characteristics.
Insect Resistance
The development or selection of heritable traits (genes) in an insect population that allow individuals expressing the trait to survive in the presence of levels of an insecticide (biological or chemical
control agent) that would otherwise debilitate or kill this species of insect. The presence of such resistant insects makes the insecticide less useful for managing pest populations.
Insect Resistant
Usually refers to a crop plant that contains substances (e.g. bio-active proteins or hard fibres) that kill or deter plant-eating insects. Insect resistance is the second-most common commercial GM
trait for crop plants after herbicide tolerance and is predominantly obtained through the use of Bt toxin proteins originating from the soil bacterium Bacillus thuringiensis.
Intellectual Property
Intellectual property often refers to the exclusive rights that developers of GM technology have to their intellectual or creative contribution. Copyrights, patents and trademarks are common types of
intellectual property.

Living Modified Organism
Living modified organism (LMO) refers to any living organism that possesses a novel combination of genetic material obtained through the use of genetic engineering.

Meiosis
Cell division that produces reproductive cells (gametes) in sexually reproducing organisms – the nucleus divides into four nuclei each containing half the chromosome number (n), as opposed to
diploid (2n), somatic cells with two sets (one each from each parent).

National biosafety framework (NBF)
Is a national legislative instrument established in a manner appropriate and practical for a country meeting all the national priorities and global obligations. These are all the policies, legal,
administrative and technical instruments that are established to address an adequate level of protection to modern biotechnology including safe transfer, handling and use of LMOs that may have
effects on biodiversity or biological diversity including risks to human health. Some of the components of a functional NBF includes a national policy, a legislative framework, an administrative
system, a reaction system and a mechanism for public engagement.
National Development Plan
The National Development Plan is a long-term South African development plan, developed by the National Planning Commission in collaboration with South Africans from all walks of life. It serves
as an action plan for securing the future of South Africans as charted in the Constitution. It is founded on six pillars that represent the plan’s broad objectives to eliminate poverty, reduce inequality
and ensure a decent standard of living for all South Africans by 2030.
National System of Innovation
There is no single accepted definition of a National System of Innovation. What is important is the web of interaction in the system, as underscored in the following two excerpts: “The network of
institutions in the public and private sectors whose activities and interactions initiate, import, modify and diffuse new technologies” (Freeman, 1987); and “that set of distinct institutions which jointly
and individually contribute to the development and diffusion of new technologies and which provides the framework within which governments form and implement policies to influence the
innovation process. As such it is a system of interconnected institutions to create, store and transfer the knowledge, skills and artefacts which define new technologies” (Metlcalfe, 1995).
New breeding techniques
A non-specific collective name for a wide and evolving range of techniques aimed at modifying genomes and/or gene expression.
Next Industrial Revolution
The Next Industrial Revolution has been defined as technological developments that blur the lines between the physical, digital and biological spheres. It integrates cyber-physical systems and the
Internet of Things, big data and cloud computing, robotics, artificial intelligence-based systems and additive manufacturing. Compared to previous industrial revolutions, this one is evolving at an
exponential rather than a linear pace.
Novel Foods
Novel foods are products that have never been used as a food; foods which result from a process that has not previously been used for food; or, foods that have been modified by genetic
manipulation. This last category of foods has been described as genetically modified foods.
Novel Trait
Novel traits are genetic characteristics in an organism that have been developed either through the use of traditional or modern biotechnology.
Null segregant
Offspring in which the GM element used to engineer the parent organism has been removed through conventional breeding (GM traits are only used transiently).

Open Innovation
The basic premise of open innovation is to introduce more actors into the innovation process so that knowledge can circulate more freely and be transformed into products and services that create
new markets, fostering a stronger culture of entrepreneurship.
Open Reading Frame
Part of a gene that has the potential to code for a protein or peptide.
Open Science
Open Science refers to an approach to research based on greater access to public research data enabled by information and communications technology tools and platforms, broader collaboration
in science, including the participation of non-scientists, and the use of alternative copyright tools for diffusing research results.
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Organism
A biological entity, cellular or non-cellular, capable of metabolism, replication, reproduction or of transferring genetic material and includes micro-organisms.

Permits issued by the South African regulatory authority
Contained Use Permit
Refers to a permit that allows activities involving work with GMOs within a facility where a number of barriers, such as chemical, physical and biological containment methods, limit the
contact between the GMO and the external environment. This would include work conducted in greenhouses and laboratories. Certain activities for research and academic purposes
conducted under containment level 1 and 2 are exempt from permit requirements, however these facilities still need to be registered in terms of the GMO Act.
Field Trials Permit
Refers to a permit issued which allows the testing of a specific GMO in a designated, limited area under strictly regulated, confined conditions to monitor the performance of the GMO and to
generate necessary biosafety data in the field for a specified period of time.
Export Permit
Refers to the permit issued for the intentional transboundary movement of living GMOs (also referred to as LMOs) for use in countries outside South Africa.
Import Permit
Refers to permit issued for the import of living GMOs (LMOs), including relatively small amounts of seed to be used for experimental purposes (e.g. contained use or field trials) and use as
a commodity in South Africa.
Commodity Clearance Permit
Refers to the permit to use a specific event in large quantities (typically 1000s of tons) of imported GM grain for use in food/feed – NOT for propagation.
General Release Permit
A permit issued for a particular GMO event that allows its commercial production for food, feed, fibre or fuel in South Africa.
Phenotype
The set of, or a specific, observable characteristic(s) of an individual organism resulting from the interaction of its genotype with the environment.
Pleiotropic
When one gene influences two or more seemingly unrelated phenotypic traits.
Precautionary Principle
The precautionary principle is an approach to risk management that has been developed in circumstances of scientific uncertainty, emphasising the need for action in the face of potentially serious
risk to humans or their environment.
Prokaryote
A unicellular organism that lacks a distinct cell nucleus and the DNA is not organised into chromosomes. It also lacks the internal structures bound by membranes called organelles, such as
mitochondria.

Quadruple helix
The quadruple helix approach is grounded in the idea that innovation is the outcome of an interactive process involving government, academia/the research sector, the private sector and civil
society, each contributing according to its “institutional” function in society. Inclusion of the fourth helix (i.e., civil society) is critical as science, technology and innovation is increasingly evaluated
by its social robustness and inclusivity. The fourth helix highlights new discoveries and innovations that improve social welfare such as eco-innovation. Moreover, government, academia, industry
and civil society are key actors that promote a democratic approach to innovation through which strategy development and decision-making are exposed to feedback from key stakeholders,
resulting in socially accountable policies and practices (Carayannis and Campbell, 2010).

Recombinant DNA technology
A series of procedures that are used to join together (recombine) DNA segments. A recombinant DNA molecule is constructed from segments of two or more different DNA molecules.
Resistance development
Usually refers to the development of resistance against some sort of treatment. Pathogenic bacteria can, for example, develop resistance against antibiotics, plants/weeds can develop resistance
against herbicides and insects can develop resistance against insecticides. Resistance development is possible because all these treatments are based on highly specific molecular mechanism,
which in turn are based on the variable genetics of the respective organisms. Natural genetic variation and continued molecular evolution over time could, therefore, generate alternative
mechanisms unaffected by the treatment. When these genetic traits are passed on to new generations it will result in resistant populations.
Resistance development management
Refers to the techniques and mechanisms used to prevent resistance development in targeted populations. These could include high-dose treatments, integrated/combination management
practices, alternative treatments, population genetic management, etc.
Reverse breeding
A novel breeding technique designed to produce homologous parental lines for a superior heterozygous plant. Subsequent hybridisation of the obtained homozygous parental lines will reconstitute
the original superior heterozygous line.
Risk
Risk is the probability of a harm occurring under defined circumstances. Risk is estimated by considering both the likelihood and consequence of a harm occurring (risk = likelihood x
consequence).
Risk Analysis
Risk analysis integrates the contextualisation, assessment, management and communication of risk posed by, or as a result of activities with GMOs.
Risk Assessment
Risk assessment is defined as a formalised basis for the objective quantitative or qualitative evaluation of risk in a manner in which assumptions and uncertainties are clearly considered and
presented.
Risk perception
The subjective judgement that people make about the characteristics and severity of a risk.
Risk management
The evaluation of whether the risks identified by the risk assessment process are acceptable and manageable, then selecting and implementing the control measures as appropriate to ensure that
risks are minimised or controlled.

Science, Technology and Innovation (STI) systems
These are systems to spur economic growth, reduce poverty and increase its competitive in the global trading system.
Segregation
In a GMO context it is the physical separation of GM and non-GM components to allow for two distinct product offerings. Requires record-keeping, testing, separate value chains, etc. (also see coexistence and identity preservation).
Socio-economic Impacts
Socio-economic impacts refer to all social and economic impacts that result or potentially can result due to a change in amongst others, the environment, industry or policy when adopting a
technology. Changes might impact positively or negatively on a range of issues including production, employment, income, way of life, culture, political systems, environment, health, well-being,
personal and property rights, and fears and aspirations.
Species
It is one of the basic units of biological classification. They are comprised of reproductive communities and populations that are distinguished by their collective variation with respect to many
different characteristics and qualities.
Stakeholder
An institution, organisation, or group that has some interest in a particular sector or system.
Substantial Equivalence
The concept of substantial equivalence is used as a guide in the safety assessment of genetically modified foods by comparing the novel food to its unmodified counterpart which has a history of
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safe use. This approach allows regulatory authorities to include in their consideration, the substantial history of information related to foods which have long been safely consumed in the human
diet to aid in the identification of potential safety and nutritional issues.

Sustainability/ Sustainable Development
The ability to meet present needs without compromising those needs of future generations. It relates to the continuity of economic, social, institutional and environmental aspects of human society,
as well as the non-human environment.
Synthetic biology
A modern biotechnological approach that combines science, technology and engineering to facilitate the understanding, redesign, and/or modification of existing biological systems and
components or the design and manufacture of new biological systems and components, based on the selective and purposeful use of genetic material. The application of synthetic biology
principles results in novel biological systems and/or components thereof, including living organisms, cells, bio-molecules, pathways and/or assemblages thereof.

Toxicity
The degree to which something is toxic or poisonous, or a substances potential to exert a harmful effect on humans, animals, or plants and a description of the effect and the conditions or
concentration under which the effect takes place.
Toxin
A complex and poisonous organic substance, often a protein, that is produced by living cells or organisms and is capable of causing disease when introduced into the body tissues or cells of
certain organisms at a specified dose.
Traceability
Codex Alimentarius defines traceability as “the ability to follow the movement of a food through specified stage(s) of production, processing and distribution”. Traceability is the underlying principle
used by regulatory agencies and industry in product recall, removing potentially harmful food products once they are in distribution. Traceability is particularly important in markets where GM and
non-GM foodstuffs co-exist.
Transboundary Movement
Transboundary movement refers to the movement of living modified organisms (LMOs) across boundaries of countries and includes intended as well as unintended movement.
Transdisciplinary
Transdisciplinary research is defined as research efforts conducted by investigators from different disciplines working jointly to create new conceptual, theoretical, methodological and translational
innovations that integrate and move beyond discipline-specific approaches to address a common problem.
Transgene
Transgene refers to a gene(s) or genetic material that is isolated and transferred from one organism and incorporated by another organism, either naturally or through genetic engineering
techniques. The process is known as transgenesis. The transgene introduces novel traits to the new host. A transgenic organism is any living organism containing a transgene and it is able to
transmit the new transgenic trait to its offspring.

Unintended Effects
Unintended effects refer to the outcomes that are not (or not limited to) the results originally intended in a particular situation. The unintended results may be foreseen or unforeseen.

Variety
A subdivision of a species for taxonomic classification also referred to as a 'cultivar.' A variety is a group of individual plants that are uniform, stable, and distinguishable from other groups of
individuals in the same species by distinct genetic and phenotypic characteristics.

Willingness to pay
The amount an individual is willing to pay to acquire a product or service. This may be obtained from stated or revealed preference approaches.
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