Draft terminology alignment between the “Guidance on Risk Assessment of Living Modified Organisms” and the “Training Manual on Risk Assessment of Living Modified Organisms”
	GUIDANCE 

	TRAINING MANUAL
	Explanatory notes

	Antagonism – An interaction of elements that when combined produce a total effect that is less than the sum of the effect of the individual elements. 
	N/A
	Term not used in the Manual.

	Assessment endpoint – An explicit expression of the environmental value that is to be protected, operationally defined as an entity (such as salmon or honeybees, soil quality) and its measurable attributes (such as their abundance, distribution or mortality). (Adapted from IPCS, 2001, Integrated Risk Assessment, http://www.who.int/ipcs/publications/new_issues/ira/en/)
	Assessment endpoints are valued biological or ecological entities that need to be protected and have some attribute that is measurable. 
(Lines 687-688)
	The Guidance and Manual provide two definitions that are conceptually consistent.

	Baseline – A description or a measurement of existing conditions of an environment, or its attributes or components without the LMO under consideration and taking into account different practices in use (e.g., agricultural practices) and other fluctuating factors (e.g., climate change). The baseline description or measurement may provide quantitative (e.g., number of organisms, variability of abundance) and/or qualitative information about the receiving environment as a reference for estimating effects of the LMO or its use including, if applicable, information on the assessment endpoints.
	In risk assessment, the baseline information describes the conditions existing prior to the introduction of the factor whose potential adverse effect is being assessed. In simplified terms, the baseline for the risk assessment of an LMO is a snapshot of the environment prior to the introduction of an LMO. Baselines can refer, for instance, to a particular environment or health conditions of a population.
(Lines 1321-1324)
	The Guidance and Manual provide two definitions that are not entirely consistent. The definition in the Guidance is more detailed.

	Behavioural sterility – A type of reproductive sterility that is caused by changes in behaviour rather than to physiological changes.
	N/A
	Term not used in the Manual.

	Case-by-case – A commonly accepted approach where each LMO is considered relative to the environment in which the release is to occur and to the scale, duration and type of the intended use of the LMO. (Adapted IUCN, 2003, An Explanatory Guide to the Cartagena Protocol on Biosafety, http://bch.cbd.int/database/record-v4.shtml?documentid=41476) 
	A case-by-case approach is one where each release of an LMO is considered relative to the environment in which the release is to occur, and/or to the intended use of the LMO in question.
(Lines 411-412)
	The Guidance and Manual provide two definitions that are conceptually consistent. The Manual uses the original definition of case-by-case used by IUCN, whereas the Guidance uses an adaptation of the same definition.

	Combinatorial effects – Effects that arise from the interactions between two (or more) genes in one organism, including epistatic interactions. The effects may occur at the level of gene expression, or through interactions between RNA, or among gene products. The effects may be analysed as qualitative or quantitative; quantitative effects are often referred to as resulting in antagonistic, additive or synergistic effects (see also “Cumulative effects” for distinction). 
	N/A
	Term not used in the Manual.

	Comparator – Non-modified recipients or parental organisms of the LMO. A comparator is used as an element to establish the basis for a comparative assessment in accordance with Annex III. 
	N/A
	This term is used but not clearly defined in the Manual. 

The way this term is used in the Guidance and Manual is not entirely consistent:

“The ideal comparator is the closest non-modified genotype to the LMO, 
i.e. (near-)isogenic lines. Depending on the context, a risk assessor can also choose to consider similar or related non-modified genotypes as useful comparators.”  

	Consequence (of the adverse effect) – The outcome, extent and severity of an adverse effect associated with exposure to an LMO, its handling and use, or its products (in the context of Annex III paragraph 5).
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Conventional breeding – Not involving the use of modern biotechnology as defined in Article 3 of the Cartagena Protocol on Biosafety. 
	N/A
	Term not used in the Manual.

	Co-transformation – Techniques of modern biotechnology using two or more transformation vectors to produce an LMO. 
	N/A
	Term not used in the Manual.

	Cross-talk – Instances in which one or more components of a signal transduction pathway affect a different pathway. 
	N/A
	Term not used in the Manual.

	Cumulative effects – Effects due to the presence of multiple LMOs or their products in the receiving environment (see also “Combinatorial effects” for distinction). 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	EC50 (median effective concentration) – A concentration that is statistically or graphically estimated to cause a specified effect in 50% of a group of test organisms under specified experimental conditions. (IPCS, 2001, Integrated Risk Assessment, www.who.int/ipcs/publications/new_issues/ira/en/) 
	N/A
	Term not used in the Manual.

	Ecological function – the role of an organism in ecological processes. The relevance of specific ecological functions in the risk assessment will depend on the protection goals. For example, organisms may be part of the decomposer network playing an important role in nutrient cycling in soils, or may be important as a pollen source for pollinators and pollen feeders. 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Exposure – The route and level of contact between the likely potential receiving environment and the LMO or its products. 
	“Exposure” means the contact between a hazard and a receptor. Contact takes place at an exposure surface over an exposure period (WHO, 2004).
The exposure pathway from the hazard to the receptor and the possible exposure scenarios form important additional elements in understanding risk.
(Lines 1224-1227)
	The definition in the Guidance is specific to LMOs whereas the one in the Manual applies to risk assessment in general.

	Exposure assessment – Evaluation of the exposure of the environment, including organisms, to an LMO or products thereof. (Adapted from WHO, 2004, IPCS Risk Assessment Terminology,
http://www.who.int/ipcs/methods/harmonization/areas/ipcsterminologyparts1and2.pdf)
	Evaluation of the exposure of an organism, system, or (sub)population to an agent (and its derivatives).
(Lines 1248-1249)
	The definition in the Guidance is specific to the risk assessment of LMOs whereas the one in the Manual applies to environmental risk assessment in general.

	Gene-drive system – Method of introducing and spreading a desired gene into populations, e.g., mosquito. (Adapted from Hood E, 2008, Selfish DNA versus Vector-Borne Disease, Environmental Health Perspectives 116: A69; www.ncbi.nlm.nih.gov/pmc/articles/PMC2235231/pdf/ehp0116-a00066.pdf)
	N/A
	Term not used in the Manual.

	Gene flow – The transfer of genetic material from one organism to another by vertical or horizontal gene transfer; or the movement of an organism from one environment to another. 
	Gene flow is a term used to indicate the transfer of genetic material from one population or species to another. Gene flow may be horizontal (i.e. without involvement of sexual crossing) or vertical (e.g. seed production via pollen).
(Lines 1698-1701)
	The Guidance and Manual provide two definitions that are somewhat, but not entirely consistent.

	Gene product – The RNA or protein that results from the expression of a gene. 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Genotypic (characteristics) – Relating to “genotype” as all or part of the genetic constitution of an organism. 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Hazard – The potential of an organism to cause harm to human health and/or the environment. (UNEP, 1995, International Technical Guidelines for Safety in Biotechnology, www.unep.org/biosafety/Documents/Techguidelines.pdf) 
	“Hazard” is defined as the potential of an agent or stressor to cause harm to a biological system (e.g. a species) (UNEP/IPCS, 1994).
(Lines 1222-1223)
	The definition in the Guidance is specific to the risk assessment of LMOs whereas the one in the Manual applies to environmental risk assessment in general.

	Hazard characterization – The qualitative and/or quantitative evaluation of the nature of the potential adverse effects associated with an LMO. (Adapted from CODEX, 2001, Definitions of Risk Analysis Terms Related to Food Safety, http://www.fao.org/DOCREP/005/Y2200E/y2200e00.htm) 
	The qualitative and, wherever possible, quantitative description of the inherent property of an agent or situation that has the potential to cause adverse effects. This should, where possible, include a dose-response assessment and its attendant uncertainties.
(Lines 1245-1247)
	The definition in the Guidance is specific to the risk assessment of LMOs whereas the one in the Manual applies to environmental risk assessment in general.

	Hazard identification – The identification of the type and nature of adverse effects that an LMO could cause to an organism, system or (sub)population. (Adapted from WHO, 2004, IPCS Risk Assessment Terminology,
http://www.who.int/ipcs/methods/harmonization/areas/ipcsterminologyparts1and2.pdf)
	The identification of the type and nature of adverse effects that an agent has the inherent capacity to cause on an organism, system, or (sub)population.
(Lines 1243-1244)
	The definition in the Guidance is specific to the risk assessment of LMOs whereas the one in the Manual applies to environmental risk assessment in general.

	Heterozygous (genomes) – Having different alleles at the corresponding chromosomal loci. 
	N/A
	Term not used in the Manual.

	Horizontal gene transfer – The transfer of genetic material from one organism to another through means other than inheritance from parent to offspring (i.e., vertical). 
	Gene flow may be horizontal (i.e. without involvement of sexual crossing).
(Lines 1699-1670)
	This term is not defined in the Manual but “horizontal gene flow” is.

	Introgression – Movement of a gene or genetic element from one species into the gene pool of another species or population, which may result in a stable incorporation in the recipient species or population. 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Isogenic line, (Near-) – Isogenic lines: two or more lines differing from each other genetically at one locus only; near-isogenic lines are two or more lines differing from each other genetically at several loci. 
	N/A
	This term is used but not defined in the Manual.

	LD50 (median lethal dose) – A statistically or graphically estimated dose that is expected to be lethal to 50% of a group of organisms under specified conditions. 
	N/A
	Term not used in the Manual.

	Likelihood (of the adverse effect) – Probability of the adverse effect occurring, taking into account the level and kind of exposure of the likely potential receiving environment to the LMO. 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Multi-trophic (effects) – Involving more than two trophic levels in a food web. 
	“Tri-trophic interaction” is an important concept in ecology and occurs when a change at one trophic level indirectly affects trophic levels which are more than one step away.
(Lines 1761-1763)
	The term “multi-trophic” is not defined in the Manual, but “tri-trophic” is.

	No-observed-effect level (NOEL) – Greatest concentration or amount of a substance, found by experiment or observation, that causes no alterations of morphology, functional capacity, growth, development, or life span of target organisms distinguishable from those observed in normal (control) organisms of the same species and strain under the same defined conditions of exposure. (IUPAC, 2007, Glossary of Terms Used in Toxicology, 2nd edition, Pure Appl. Chem. 79: 1153-1344, http://sis.nlm.nih.gov/enviro/iupacglossary/frontmatter.html) 
	N/A
	Term not used in the Manual.

	“Omics” technologies – A collection of - usually high-throughput - techniques to study an organism or group of organisms at the level of the genome, gene transcripts, proteins or metabolites, which depending on the level are specifically called “genomics”, “transcriptomics”, “proteomics” and “metabolomics”, respectively. 
	N/A
	Term not used in the Manual.

	Outcrossing – The transmission of genetic elements from one group of individuals (e.g., population, crop variety) to another. In plants, outcrossing most commonly results from cross-pollination. (Adapted from GMO Compass, www.gmo-compass.org/. See also “Vertical gene transfer”) 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Phenotypic (characteristics) – Relating to “phenotype” as the observable physical or biochemical characteristics of an organism, as determined by both genetic and environmental factors. 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Pleiotropic effects – Effects of a single gene on multiple phenotypic traits. 
	N/A
	Term not used in the Manual.

	Potential receiving environment – The range of environments (ecosystem or habitat, including other organisms) which are likely to come in contact with a released organism due to the conditions of the release or the specific ecological behaviour of the organism. (Adapted from UNEP, 1995, International Technical Guidelines for Safety in Biotechnology, www.unep.org/biosafety/Documents/Techguidelines.pdf) 
	[...] encompasses both the area where the LMO will be intentionally introduced into the environment as well as any other environment which may be exposed to the LMO.
(Lines 1507-1508)
	The Guidance and Manual provide two definitions that are conceptually consistent.

	Protection goal –Defined and valued environmental outcomes that guide the formulation of strategies for the management of activities that may affect the environment. 
	Values to be protected.
(Lines 678-679)
	The definition of this term in the Guidance is more detailed.

	Re-transformation – Use of modern biotechnology, as defined in the Protocol, to produce an LMO where the recipient organism is already an LMO. 
	N/A
	Term not used in the Manual.

	Risk – The combination of the magnitude of the consequences of a hazard and the likelihood that the consequences will occur. (Adapted from UNEP, 1995, International Technical Guidelines for Safety in Biotechnology, www.unep.org/biosafety/Documents/Techguidelines.pdf) 
	The combination of the magnitude of the consequences of a hazard, if it occurs, and the likelihood that the consequences will occur.
(Lines 1237-1238)
	The Guidance and Manual provide two definitions that are conceptually consistent. The Manual uses the original definition of risk used by UNEP, whereas the Guidance uses an adaptation of the same definition.

	Risk assessment – The process of estimating risks that may be associated with an LMO on the basis of what adverse effects may be caused, how likely the adverse effects are to occur, and the consequences should they occur. (Adapted from UNEP, 1995, International Technical Guidelines for Safety in Biotechnology, www.unep.org/biosafety/Documents/Techguidelines.pdf) Risk assessment is often considered as part of a broader process called ‘risk analysis’ which may also include considerations such as risk management and risk communication. 
	Risk assessment is a process intended to calculate or estimate the risk to a given target organism, system, or (sub)population, including the identification of uncertainties, following exposure to a particular agent, taking into account the inherent characteristics of the agent of concern as well as the characteristics of the specific target system (WHO, 2004). 

 (Lines 1129-1132)
	The definition in the Guidance is specific to the risk assessment of LMOs whereas the one in the Manual applies to environmental risk assessment in general.

	Risk characterization – The qualitative and/or quantitative estimation, including attendant uncertainties, of the overall risk. (Adapted from CODEX, 2001, Definitions of Risk Analysis Terms Related to Food Safety, http://www.fao.org/DOCREP/005/Y2200E/y2200e00.htm) 
	The qualitative and, wherever possible, quantitative determination, including attendant uncertainties, of the probability of occurrence of known and potential adverse effects of an agent in a given organism, system, or (sub)population, under defined exposure conditions.
(Lines 1250-1253)
	The definition in the Guidance is specific to the risk assessment of LMOs whereas the one in the Manual applies to environmental risk assessment in general.

	Risk management – The measures to ensure that risks identified in the risk assessment are reduced, controlled, or eliminated. (Adapted from UNEP, 1995, International Technical Guidelines for Safety in Biotechnology, www.unep.org/biosafety/Documents/Techguidelines.pdf) 
	Risk management strategies refer to measures that may be implemented after the LMO is introduced into the environment (or placed in the market, if applicable) aimed at reducing the risks identified during the assessment to a level that may be considered as acceptable.
(Lines 1902-1904)
	The Guidance and Manual provide two definitions that are conceptually consistent.

	Risk threshold – The level of tolerance to a certain risk or the level of change in a particular variable beyond which a risk is considered unacceptable. 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Stability (of the transgene) – Permanence of the transgene in a defined genomic context and without changes to its structure or phenotypic expression. 
	N/A
	Term not used in the Manual.

	Synergism – An interaction of elements that when combined produce a total effect that is greater than the sum of the effect of the individual elements. 
	N/A
	Term not used in the Manual. “Synergistic effects” is used in the Manual but not defined.

	Transformation cassette – A transformation cassette comprises a group of DNA sequences (e.g., parts of a vector and one or more of the following: a promoter, the coding sequence of a gene, a terminator, other regulatory sequences), which are physically linked and often originated from different donor organisms. The transformation cassette is integrated into the genome of a recipient organism through methods of modern biotechnology to produce an LMO. A transformation cassette may also be called “expression cassette” (mainly when a specific expression pattern is aimed at), “DNA cassette” or “gene construct”. 
	N/A
	Term not used in the Manual.

A similar term, “gene construct” appears in the Manual on line 1182.

	Transformation event – An LMO with a specific modification that is the result of the use of modern biotechnology according to Article 3 (i) (a) of the Protocol. 
	N/A
	The term “event” is used in the same context but not defined in the Manual.

	Transgene – A nucleic acid sequence in an LMO that results from the application of modern biotechnology as described in Article 3 (i) (a) of the Protocol. 
	N/A
	This term is not defined in the Manual but it is used in the same context.

	Trans-regulation – Transcriptional regulation of gene expression by regulatory elements that were themselves transcribed in a different region of the genome. For example, a transcriptional factor transcribed in one chromosome may regulate the expression of a gene located in another chromosome. 
	N/A
	Term not used in the Manual.

	Unintended effects – Effects that appear in addition to, or in some cases instead of, the intended effects. Some unintended effects may be foreseen while others are unanticipated. 
	N/A
	Term not used in the Manual.

	Unintended gene product – Gene products (e.g., RNA, proteins), which are different from those originally intended. 
	N/A
	The term “unintended product” is used in the same context but not defined in the Manual.

	Unmanaged and managed ecosystems – An “unmanaged ecosystem” is an ecosystem that is free from significant human intervention. As opposed to a “managed ecosystem” which is an ecosystem affected by varying degrees of human activities. 
	N/A
	Terms not used in the Manual.

The term “management status” is defined as follows:

“The management status of an environment is a measure of how much human intervention takes place in order to maintain a particular condition.” 

	Vector – In the context of genetic modification, a vector is an organism (e.g., virus) or a DNA molecule (e.g., plasmid, nucleic acid cassettes) used to assist the transfer of genetic material from a donor organism to a recipient organism. (Adapted from UNEP, 1995, International Technical Guidelines for Safety in Biotechnology, www.unep.org/biosafety/Documents/Techguidelines.pdf) In the context of epidemiology, a vector is an organism, often an arthropod (e.g., mosquito), that transmits a pathogen (e.g., plasmodium) to a host (e.g., humans). 
	[...] the gene construct may be incorporated into a larger DNA molecule to be used as vector (e.g. plasmid, virus, etc.). The purpose of the vector is to assist the transfer of the gene construct into the recipient organism.
(Lines 1192-1194)
	In the context of genetic modification the definition of “vector” in the Guidance is consistent with its use in the Manual. The definition in the context of epidemiology is not part of the Manual.

	Vertical gene transfer – Transfer of genetic material from one organism to its offspring via asexual, parasexual or sexual reproduction. Also referred to as “vertical gene flow”. 
	 
	The term is not defined in the Manual but an example is given: 
“Gene flow may be [...] vertical (e.g. seed production via pollen).”


-----

�	This document was prepared using the “Use of Terms” section of the Guidance as the basis for a comparison against the corresponding definition or, in the absence thereof, the closest use of the term in the Manual.





