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Introduction:
· Growing number of LMOs with multiple or stacked  transgenes/traits

· The term "stacking" can refer to processes or situations where multiple, but
not necessarily different transgenes are present in one plant genome as a result of conventional crossing of first-level transformation events or as a result
of direct transformation.
· Transformation with a multigene cassette, retransformation with a second construct or simultaneous transformation with different transgene cassettes (cotransformation) are considered as new events and should be dealt with according the road map

· Some aspects addressed in this outline may be also relevant to these transgene events with multiple transgenes or traits
· Aim of this doc: to complement the road map on RA and RM and address special aspects of LMOs with stacked transgenes/traits resulting from conventional crossing of first-level transformation events
· Restriction to plants
Definition:
A plant with stacked transgenes or stacked transgenic traits contains two or more
transgenes, usually as a result of the consecutive crossing of two or more transgenetic plants with different transgene events. Stacked events (StaEv) contain the inserted genetic constructs of single parental transformation events (TraEvs) which are physically unlinked and are independently segregated (Mendelian segregation). 



Risk assessment:
The road map is the base of the RA. The additional guidance presented in this outline focus on:

stacked events (StaEv) with existing evaluation of the parental lines (TraEvs).

Key elements of the evaluation process
1. Assessment of the intactness of the inserted loci and genotypic stability

Rationale

The combination of transgenic traits via cross breeding may change the molecular organisation of the inserted genes/gene fragments, and/or influence the regulation of the expression of the transgenes 

Points to consider:
Molecular characteristics:

- the integrity/unchanged organisation of the single transgene loci in the StaEv LMO,
- confirmation of the presence of the transgenic characteristics in the GM
stacked event; 
- documentation of inheritance pattern (Mendelian or linked),
- demonstration of the maintenance of the regions flanking the inserts
(relevant for bio-informatic analysis),

2. Assessment of potential interactions between combined events and phenotypic effects
Rationale
The combination of two or more transgene events in one organism may influence the expression level/concentration of each of the transgenes. Having the same or similar promotors may lead to gene silencing or trigger the different transgenes differently. The genetic background and the combined transgene events may influence not only the expression of the transgenes itself but also the metabolism of the transgenic stacked plant.

Points to consider

· expression of the transgenes/traits that are present in different parts of the plant in the receiving environment; 
· Comparative compositional analysis -  comparative analysis whether compositional characteristics of the transgenic stacked  event LMO remain the same when compared with the traditionally grown crops and the parental transformation events in the receiving environment

· phenotypic characteristics -  comparative analysis whether the agronomic, morphological  and biological characteristics of the transgenic stacked event LMO remain the same when compared with the traditionally grown crops and the parental single transformation events in the receiving environment,

     

3. Environmental assessment

Rationale
Based on the environmental risk assessment data of the parental LMOs in the likely receiving environment as a starting point and the results of the genotypic, phenotypic and compositional assessments outlined above the environmental assessment of the stacked LMO shall take place on a case by case basis taking into account the likely receiving environment. Indirect effects because of changed management procedures combined with the use of the transgenic stacked event LMO have to be taken into consideration. 

Depending on the molecular organisation of the stacked traits (see above) special focus has to be given to outcrossing to relatives in the likely receiving environment. As outlined the stacked transgenic events may have additive and/or synergistic effects and may influence the phenotypic characteristics of the LMO. Changed impacts on non-target organism or a change in the range of non-targets in the likely receiving environment has to be taken into account. 
Points to consider 

- indirect (synergistic) effects because of changes in management procedures 

- changes in competitiveness, production of harmful substances, 
environmental stress tolerance, growth modification in the receiving environment

- analysis of outcrossing aspects in the receiving environment

- analysis of additive and /or synergistic effects on non-target organisms in the receiving environment

