Initial Outline of the Guidance Document
Introduction to the issue of LM mosquitoes

Living modified (LM) mosquitoes are being developed for use in vector control related to human diseases, such as malaria and dengue. Various strategies are being used to control the population of the vectors by reducing their population (population reduction strategy) or reducing their vector competence (population replacement strategy). Major challenges face the deployment of recombinant DNA strategies to combat vector related diseases. Lack of a clear regulatory framework for the release of living modified mosquitoes is a significant challenge. Risk assessments and public consultation may become a lengthy process due to the uniqueness of the strategies and also the lack of experience in regulatory agencies to handle such programmes. The lack of guidance document adds on to the already existing challenges. The wide spectrum of potential risks faced by LM mosquitoes suggests that more than one agency will be responsible for its release and monitoring. Both the environment and health impacts will have to be taken into consideration. 

Aim of this document then is to supplement the road map as well as provide additional information that can help regulators in their decision making process. 

Technology Development (current development of GM mosquitoes lines)

· Containment

1. Population replacement strategies - This strategy refers to the control of vector population by replacing populations or species of mosquitoes that are capable of transmitting pathogens with those that cannot. 

2. Population suppression strategies - This strategy is a variation of the sterile insect technique (SIT). Current SIT programmes use radiation to sterilize the insects but this is difficult to irradiate mosquitoes to near complete sterility without weakening them. RDNA methods are being used to genetically sterilize the insects and used in a strategy called RIDL (Release of Insects carrying a Dominant Lethal gene). The released males would mate with the wild females and all their progenies would carry the lethal gene and ultimately die. 

Ethical, legal and societal issues

Community engagement and interactions with the various players in the development of LM mosquitoes is vital for the success of these projects. Stakeholders in the regions of intended release should be identified and consulted upon at the initial stages of project development. Questions to be asked here are:

1. Who do we engage in the consultation process and what are the best practices for doing so?

2. What standard of “informed consent” should be obtained and how will it be obtained?

3. How do we identify whom to engage?

4. How do we communicate the potential risks? 

All the messages to the public have to be in the context of the problem and impacts so that it shows why some of the risks are taken. 

Other than the general public or community, public health systems have also to be engaged.

Local residents that may be affected by the intended release must register their "informed consent” prior to the release.  “Informed consent” means that they have been provided with relevant details of the research protocol, they agree to participate, their health must be monitored throughout the course of the experiment, they must be able to withdraw from the experiment at will, and ultimately they must be apprised of the results of the work.

Risk Assessment of Transgenic Mosquito – Topics to consider:

· Problem Formulation

· Scope and scale

· Adverse effects

· Bioiological diversity (species) effects

· Horizontal gene flow

· Ecologically-mediated effect on human health

· Evolutionary responses (especially in vector or pathogen)

· Analysis strategy

· Risk Management options

Adverse effects

· Biological diversity (species) effects- LM mosquitoes, the associated production and release infrastructure, and/or the effect of the release on the target mosquitoes causes other species to become agricultural or environmental pests or valued species to become adversely affected.

- 
Gene flow -  potential to create new pests, pass their modified traits to wild relatives and to non-related organisms. Whether gene flow occur and what effects it might have depends on various factors, such as the availability of wild relatives, the trait or traits carried by the LM insects, etc. 
Horizontal- Horizontal gene flow is the movement of genetic information from one organism to another through means other than sexual transmission and  could occur between completely unrelated organisms. This will depend upon the kind of vectors used to develop the LM mosquitoes.  Risks are difficult to quantify because lack of information on frequencies and mechanisms. 
· Vertical  - the potentail of this happening depends on the trait conferred upon the recipient insect, whether it can become more fit
· Ecologically-mediated effect on human health – released LM mosquitoes do not behave as expected.  Gene silencing or other production failures result in the release of non-sterile or competent mosquitoes and thus increasing the vector population. Suppression of target mosquito releases a different vector species, resulting in human morbidity or mortality. Non-competent mosquitoes vector a different disease more efficiently, resulting in human morbidity or mortality.  Production or release infrastructure causes human morbidity or mortality.

· Evolutionary responses (especially in vector or pathogen) - Mosquito vector evolves to avoid population suppression, regain competency, or acquire new or enhanced competency of another disease agent.  Disease agent evolves to become more virulent, overcome non-competency mechanism, or acquire new vector species.  Risk management options and simple monitoring methods need to be developed
