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Terminator technology brings potential social and economic implications for the millions of poor farmers in developing countries who rely on farm-saved seed for survival. Terminator should never be allowed on these grounds alone. However, it is also not a reliable gene containment system for both technical and practical reasons.

What is biological gene containment?

Biological containment uses genetic modification (GM) techniques aimed at preventing cross-pollination or preventing seed from a GM crop, or a cross with a GM crop, being viable or persistent. Biological containment systems cannot help reduce or eliminate contamination of food, feed or seed caused as a result of accidental mixing after harvest or during transport and processing. Although a range of different techniques for biological containment has been proposed, none of them is in commercial use for containment purposes and most are far from being ready to apply. For a variety of technical reasons, none of them will ever be 100% effective or applicable in all situations. 

Terminator Technology, one form of ‘Genetic Use Restriction Technologies’ (GURTs – see Box) has been proposed as a biological containment mechanism to limit gene flow from GM crops, by preventing any seed that is produced from being able to germinate or persist in the environment. 

What are Genetic Use Restriction Technologies (GURTs)? 

There are two types of GURTs: 

• v-GURTs: where the use of the GM crop variety is controlled through seed sterility 

• t-GURTs: where the use of a GM trait (such as disease resistance) is controlled

GURTs were designed because conventional ways of preventing copying, such as patent protection, are difficult to enforce for plants which are self-reproducing. GURTs use a chemical sensitive genetic switch system which is turned on or off by the external application of a chemical. This switch is linked to either a sterility trait in v-GURTs or the GM trait in t-GURTs. The company controls the seed or trait via access to the chemical to be applied. Both types of GURT are still in the development and testing stage. 

GURTs as a whole are also known as ‘Traitor technology’ and v-GURTs as 

‘Terminator technology’. 

Seed sterility (Terminator technology) 

This is one of the most contested applications of GM to crops. It involves genetic modification of a plant so that the seed from the crop will not germinate if farmers keep it for resowing.1 Like Traitor technology (see Box), Terminator technology uses a chemical sensitive genetic switch (responsive, for example, to alcohol or the antibiotic tetracycline) linked to a gene for an enzyme which activates a toxin gene.2,3 When the toxin gene is switched on, it becomes active in the late stage of seed formation; it does not prevent the seed forming but will prevent it germinating. The genetic switch may act either to suppress or activate the enzyme and toxin so switches germination either on or off. It is anticipated that the switch would generally be used to suppress germination – the chemical would be applied to the seed before it is sold to farmers to prevent seed saving and resowing. In terms of gene containment, because the seed is sterile, any hybrids formed will be sterile and seed shed at harvest will not survive and germinate in later years: one dimension of gene flow is limited. However, the system is complex and largely experimental and has several shortcomings in terms of gene containment.4 

• Terminator crops will still produce pollen and could cross with neighbouring non-GM or organic crops. The GM traits could therefore contaminate non-GM food or feed and compromise fertility if farmers had been intending to save seed from their crops. 

• Treatment of seeds before sale may not be completely effective. In fact, for any use of genetic switches, it is difficult to imagine that sufficient chemical could be applied to millions of seeds or the growing crop in sufficient concentrations to reliably trigger the switch in every case. The effect may be sufficient to make saving seed an unreliable exercise for farmers, but not enough for complete gene containment. 

• There may be gene silencing or instability of one component leading to failure of the system. Depending on which gene was affected, there would be seed sterility at the wrong time (during seed production), or it would not occur when required (after sale to farmers). Gene silencing is one phenomenon seen in GM crops that arises from the introduction of foreign genes. 

• The chemical sensitive genetic switch may be activated by some of the plant’s own chemicals or may not be completely switched off all the time. This ‘leakage’ could lead to fertile seeds being produced. Some of the chemicals used in studies using such switch technology can be harmful to the plant.5 

• The genes forming the Terminator system have to be linked together to work properly. If they split during reproduction, the system would fail. 
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