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The symposium opened with five introductory presentations giving overviews of science and society and biotechnology from various perspectives. In complement to this documentation, you can also view the PowerPoint presentations which are available on the project website. 
The opening speech was from Lena Torell, President of IVA, who gave a warm welcome to all delegates. Professor Torell spoke of the importance of bridging the gap between science and society and of how essential initiatives such as the Science Generation project are to doing this. Prof. Torell also expressed her concern at the fact that the next framework programme (the seventh) does not, in its current preliminary form, have an explicit science-society section. Prof. Torell urged all delegates to voice their opinions and communicate their experiences to the Commission on this matter. 

The second speaker was Dr. Pierre Fillet, Secretary General of Euro-CASE. Euro-CASE, a non-profit organization of Applied Sciences and Engineering Academies from 18 European countries and a partner of the Science Generation project, brings together the potential and expertise of eighteen engineering academies across Europe. Dr Fillet described Euro-CASE and its history, and described how it also recognises how essential it is to bridge the knowledge gap between scientists and society across Europe. In particular, he pointed to the importance of removing communication barriers between youth and experts. Dr Fillet described the Science Generation project as a new approach to this challenge. He said it was launched as an ambitious pilot project, and has proved very successful, giving a European perspective to the science and society debate.

A ten-minute video was then played to the conference, entitled “A Mobilization Without Boundaries”. This video gave an overview of Science Generation activities across Europe. It featured students and teachers from the programme giving their opinions on scientific issues, for example, were cloning; genetic diagnostics, issues concerning adolescents; and the importance of dialogue with experts. 

Thomas Östros, the Swedish Minister for Education, then gave a presentation of the view of the Swedish government. He first talked about the importance of stimulating interest in science, and also stressed the need to have an explicit science in society section included in the seventh framework programme. Mr Östros then talked about how science affects daily life and the pace of scientific breakthroughs, and he also commented on the difference in perception of risk and benefits between different applications. The importance of scientific progress to economic development was described. Sweden is currently very strong in the field of biomedicine, but many new countries are entering the field. He asked how non-democratic countries such as China successfully can be engaged in the scientific debate on ethical issues. 
Mr Östros then discussed how a strong science base supporting the growing SME sector can be maintained and also how we can ensure that ethical issues are not put aside when money comes into the picture. Mr Östros then said that the potential problems with new scientific developments affect society as a whole, and that it is our responsibility to involve as many people as possible in the dialogue. We must take responsibility for the ethical dimensions. Turning to biotechnology within the food sector, he talked about the contrast in public reactions between Europe and the USA to GMOs, asking why people are so hesitant in Europe. The Minister then talked about a new law in Sweden that means that all research involving humans and biological material from humans must be ethically assessed. On the controversial issue of stem cell research, he asked if it was possible to use EU money to fund research where opinion across the EU is so divided. In Sweden this research is generally seen to offer great possibilities, but in other European countries many concerns are voiced. Mr Östros predicted a lot more international debate in the future. 

The fourth speaker was Dr. Rainer Gerold, Director of Science and Society, DG Research, the European Commission, who talked about the EC Science in Society strategy and actions. At first, the science-society issue was not considered very important but interest in it has increased dramatically with the very new challenge of creating the European Research Area. Dr Gerold said that it is essential to avoid a gap of understanding and this was why there is a specific Science and Society section in the sixth framework programme. This programme was given a three-pillar approach; specific actions (e.g. sponsoring the Euro Science Forum and promoting more women in the higher hierarchical levels of science), embedding actions (e.g. ensuring that programs in different scientific fields integrates science and society issues) and co-ordinating actions (e.g. to stimulate co-operation between member states specifically regarding ethical issues). Dr Gerold described a number of examples of how each pillar was being implemented. He then went on to say how important it was to approach the science in society issues in the seventh framework program. Dr Gerold said that it is possible that these issues will become even more important as science progresses. It is essential to take science in society issues into account and to develop trust with the public.

The 5th and final speaker in this opening session was Dr. Christian Patermann, Director of Biotechnology, Agriculture and Food DG Research, European Commission, who talked about biotechnology issues in a larger context. He described an explosion of knowledge in the Life Sciences with many issues being raised; resulting in the citizen feeling scared about some of the applications. For example, concerns have been raised in the fields of genomics, bioinformatics, nano-, bio-, enviro- and cognotechnology, and we need to analyse the reasons for these fears. Dr Patermann also talked of how there are a growing number of potential applications in the industrial and environmental fields. A commitment to a life science and biotechnology strategy for Europe was made in 2002. It included three main questions: how to attract resources, how to deliver the right policies and how to respond to global challenges. It is important for Europe to take advantage of the developments, but it also needs to take its citizens along with it. Dr Patermann described the action plan of the European commission to address science in society issues through dialogue and scrutiny, consideration of ethics, informed choices for the public, demand driven applications and respect for regulatory procedures. He stressed the need for communication, inclusive decision making and for respect for other people and their opinions. He also spoke of the need for consensus on ethical guidelines. For example, developments in human embryonic stem cells, xenotransplantation and biobanks are moving very fast. There is a need for respect, objectivity and the mobilisation of all actors. This way we will allow the ERA to remain competitive.

The second session of the symposium was entitled “Genetically Modified Crops – possibilities, risks, ethics and society”. Two presentations were given, followed by a round table discussion.

Professor Philip J Dale opened this session with a talk on GMOs and risk assessment. He described how we now can introduce genes into crops from many sources, and that there are many possible benefits. There is a large potential for the development of both new products and new ways of producing “old” products, for instance new ways to produce pharmaceuticals. Genetic engineering gives us a wider choice of modifications to work with compared to conventional breeding. Prof. Dale said we have a responsibility to manage and to regulate these developments and to hold a dialogue on the ethical issues with the public. However, this dialogue must also take into account the impact of traditional breeding on the environment. 

Prof. Dale then put genetic modifications in context with conventional breeding, describing the differences, history and similarities. He pointed out that we have also overcome sexual barriers in conventional breeding; this means that we have already learnt through conventional breeding techniques how to move genes via pollination between species that do not hybridise in nature. Prof. Dale described some disadvantages of conventional techniques, for example using conventional techniques means the transfer of a lot of genes at once. This may mean that undesirable characters such as weediness and toxicity are included and these must be dealt with. Another conventional technique used is mutagenesis, where random mutations of genes are induced by radiation or by using chemicals. This means that we have no control over the result and that methods have been developed to screen, assess and to identify the changes that are acceptable for use in agriculture. On the subject of risk assessment, Prof. Dale said that it is generally agreed that an extra tier of assessment is required with GMOs. He then gave some examples of questions that regulators ask. The questions for instance concern allergenicity, toxicity, weediness, whether the genetically modified plant is more invasive and dominant, whether we see gene transfer, pollination etc. He also presented some research on GM crops. This included a look into the extent of pollination from GM plants, and an investigation into non-target effects of insect resistant maize on butterflies. Prof. Dale explained that each new plant must be assessed individually, and that no overall judgement can be reached on the safety of GM vs. non-GM. 

Prof. Dale then discussed biological significance in terms of risk, and commented that science can only provide statistical evidence and cannot make value judgements. A societal judgement is needed in the end to decide what is acceptable and what is not. As a society, we need to decide what our future vision is for agriculture and the environment. Agriculture using traditional breeding techniques and modern pesticides has already greatly affected our environment. If we test non-GM crops and they are found to be below the GM standards, do we also reject them? There is a need for careful assessment of all GM crops, but this needs to done in context with wider issues and this is not always recognised. Prof. Dale summarised by saying that GM crops can alleviate or aggravate problems. They are not innately good or bad – the challenge is deciding how we use them.

Professor Ingo Potrykus gave the second presentation in this session, entitled “Genetics to change nutritional composition – the golden rice”. Golden Rice - a rice modified by genetic engineering technology to give provitamin A rice, has the potential to substantially reduce vitamin A deficiency. Prof. Potrykus described how this is a huge problem in developing countries despite many traditional interventions, such as the distribution of vitamin A capsules by WHO (to date 500 000 children per year become blind and 6 000 per day die from vitamin A-deficiency). Genetic engineering also has the potential to alleviate many other common deficiencies in poor countries. The rice has been a scientific reality since 1999. Prof. Potrykus described how it has been a great problem to transfer the scientific success into a product which can contribute to the reduction of malnutrition. The only decisive hurdle to its distribution in developing countries is GMO regulation developed in Europe. This leads to only rich corporations having the resources to develop new GMO products and bring them to the market. Any companies or research institutions, which have the aim of developing traits beneficial to the poor in the world, cannot succeed. 
Prof. Potrykus then described the objections to the distribution of the golden rice seeds. There is a concern that the developments are moving too fast. Prof. Potrykus pointed out that this is not true as it took 19 years to develop both the rice and the seeds. A second concern is that the GM rice will give rise to “unpredictable gene alterations”. Professor Potrykus put this fear in a historical context, showing how small the change in the gene structure is with this last GM change compared with the many genetic alterations already made through conventional techniques over the years. He added that the rice has the unique advantage of being yellow, solving the problem of labelling, which is a concern to some people.
Prof. Potrykus described the regulation in Europe as extreme and disproportionate. He said Europe is taking the precautionary principle to extremes on this issue, a stance that is not without risks of its own. He described the situation of regulation in Europe as hysteria and stated that there is no one who has the power to change the situation, not even the European Commission. Prof. Potrykus then talked about the next product development phase of the Golden Rice project. A number of hurdles have been overcome, such as intellectual property rights and the transfer of the trait from the one used in the laboratory to the Indica rice variety used in the developing world. Permission for the first field trial has also been granted, but to be carried out in the USA rather than the developing world. At present no ecological risks can be predicted but still no permission to  grow the rice in nature has been granted. Professor Potrykus hopes that the rice will finally be through the regulatory processes by 2008. 
The presentation ended with Prof. Potrykus commenting that the European stance on GM crop regulation was immoral and quoting from the Nuffield Council on Bioethics report on the use of GM crops. Some points he made were: there is no evidence that the Golden rice causes damage to the environment or people; doing nothing is not without risk; this extreme precautionary regulation is immoral considering the 500 000 children per year becoming blind and the 6 000 per day dying from vitamin A-deficiency; and that the disadvantages are minor and hypothetical. 
First round table discussion. This discussion was split into 3 sections – risks, possibilities and ethics.

The first question of the first section was “The public has no trust in GMOs. Why?”

Cecilia Holmberg, a Swedish teacher from the Science Generation project, responded that there had been many group discussions on this in her school, and many doubts expressed. Ms Holmberg highlighted two points in particular – firstly that people don’t see the immediate benefit of GMOs, whereas they do see the benefits of using gene technology for drug development. Secondly, she said GMOs are seen as being equivalent to biotechnology. This is partly connected with the sensational reporting of some issues in tabloid newspapers. Biotechnology and GMOs are often seen as breaking the laws of nature.

Philip Dale commented that society today is divorced from agriculture, and therefore is not interested in subjects such as herbicide intolerance. There is a general view that we already have enough food, so why should we take the risk? It is important to include the needs of developing countries in this debate. Prof. Dale then said that people are not clear about how science works, and we need to communicate to the public what science can and can’t do. We also need to communicate that we can never be 100% sure about anything. Unfortunately, issues such as the BSE crisis and the MMR vaccine link to autism have caused a lack of confidence within the public in the UK.

Christian Patermann was then asked how we could solve these problems. He raised a number of points. First, that Europe, in comparison to other continents, is very risk averse when it comes to public matters. In contrast, he said, we don’t worry as much about risks when it comes to our own personal safety. For instance,  people expose themselves to risks purely for the excitement, but publicly there is almost an outcry against anything less than a zero risk society. This is not the case in the USA, where people tend to be more logical, or in Asia or Latin America. Dr. Patermann´s second point was that we don’t have the vast areas of open land that they do in the USA. This leads to stronger concerns in Europe with respect to the environment. Dr. Patermann also said that European consumers only think in terms of Europe when they consider risk.

Beate Kettlitz agreed with this last point, but she did not agree that Europe is very different to the USA. However, she said Europe is better at society dialogues, and that the US consumers are also concerned about different issues such as labelling and information. Ms Kettlitz said that one problem was that the first introduction of GM foods was made without the public receiving any information. She also said that scientists do not fight back when the public is given poor or wrong information. There is still a gap between scientists and the consumers, sometimes because different languages are used and this means that the message does not get through. The main area of concern in Europe is food. Will people in the future be able to choose not to eat GM food?

Lennart Nyman then talked about how we live in a split society with regard to attitudes to risk. Scientists work with risk assessments routinely. It is essential to educate society about risk assessments, as there are risks involved with everything we do. To a question about the risks from the WWF´s perspective, Mr Nyman said that it was easy to see the positive side, but we don’t know what the impact of these developments will be on nature. There may be irreversible effects. Mr Nyman also discussed timescales, suggesting that 20-30 years for the development of (for example) Golden Rice is not really a very long time. 

Kristofer Vamling then talked about the importance of testing the trait when looking at genetic modifications, rather than the way the trait was introduced (i.e. by using gene or not using gene technology). By focussing on the trait instead of the technology we can establish the risks and benefits. He said we must also decide how we want the environment to develop since the environment is always affected.

Philip Dale agreed that farm scale results do not give the full picture. He also said that is important to consider the political issue – who has the power in this debate - the “greens” or the biotechnology industry? The politicians are becoming emasculated in this debate. In addition, he suggests that the issue of GMOs is acting like a lightening rod for other important issues such as globalisation and big industry.

Peter Sandøe then declared himself provoked by the comments made on the differences between Europe and the USA. He said that protection and regulation were set up by the USA, but Europeans wanted to go further. He also said that the statements on risk were not true – for example people in the USA do not eat unpasteurised cheese. He pointed out that people in the USA have higher confidence in their regulatory systems, and are therefore more trusting. In Europe we do not have the same level of trust due to, for instance, mad cow disease.
Paola Agostini then raised some issues that arose from discussions in Italy. The first point concerned the fusion of GMOs into the environment - by what means can we control the risk? A second point was a concern about the time scale and the risks to the environment - have long-term experiments taken place? Mrs Agostini said there were concerns about the risk of eating GMOs among young people . 

Prof. Potrykus replied that the uneasy feeling people have about GMOs is not natural but has been manufactured through a cleverly organised PR campaign by opponents of GMOs, with support from the media. It builds on feelings that already exist against technical progress. Prof. Potrykus then quoted a European study that showed that some people are convinced that genes are only found in GMOs, giving this as evidence of a lack of public knowledge on this issue. He said that it is easy to frighten people when knowledge is so low. 

Peter Sandøe pointed out that there is not a simple connection between knowledge and acceptance, and you cannot conclude that the least well informed are the most sceptical. In many cases the opposite is true and countries that have the highest level of knowledge also have the lowest acceptance rates. Instead, more knowledge often means that people decide what that they think about an issue, but it does not automatically mean that they are in favour of the issue.
Prof. Potrykus accepted that the situation is not simple, and commented that nothing is as dangerous as half knowledge. This is a problem even with educated people.

Christian Patermann then turned the dialogue to the subject of the credibility of the regulators. Current studies into this matter are raising more questions than answers, but it is clear that a lot of time is needed to overcome a badly handled crisis. In the USA, the regulatory system appeals more to public interest than in Europe. In the EU we are trying to establish coherent minimum standards based on sound science, but this needs to be accepted by the public. We need to put our regulatory system into a framework that is decisive, and we need to involve both consumers and regulators from all parts of Europe in this process.

Philip Dale then commented that when we look at public opinions, we have to consider what information the public had been given when they reached their decisions. In the UK, the tabloid media, but also other newspapers strongly campaigned against GM crops, using completely false information. Scientists find it hard to defend themselves and their work against a campaign such as this in the majority of the newspapers.

Prof. Potrykus then said that GMOs are not to blame for the lack of trust, and suggested we need to build trust through sound science rather than extra regulation.

The last word in this discussion came from Beate Kettlitz, who said that the key to this is risk assessment. It is wrong to say that everything has the same risk and we need to understand that the world is not risk free. It is also important that the risk assessment process is done in an open and transparent way. Poor science leads to consumer concerns. However, it may not be scientific matters that most concern the public, but all their concerns are valid and they need to be taken into account. 

The second part of this debate focussed on the possibilities of GMOs. 

Prof. Potrykus opened the debate by referring first to the Golden Rice as an example of a product that could not have been developed with conventional techniques.However, he said we should use traditional methods rather than genetic modification methods when it is possible to do so.

Christian Patermann said that there was much potential on the horizon in terms of agriculture and crops for industry. He pointed to the contradiction in public attitudes - nutritional biotechnology (e.g. golden rice) is not accepted but health technology is. He also pointed to the growth in the use of agricultural products for industrial processes in the USA such as energy farms, an area where Europe was strong 10 years ago. These developments will be very strong in the US over the next 2-3 years. Will we see this new area developing in Europe?

Kristofer Vamling restated the importance of considering traits rather than technologies. GM technology is just a tool like mutagenesis, hybridisation and traditional plant breeding, not a new way to produce crops. He also underlined that it is better to say that the new crop is not a GM crop, but that it is a crop with a trait added through GM technology. This knowledge may give people more trust. He also said that we need to learn to focus on things as the media does. Progress is achieved through many small steps, but the public sees only one big step.

Peter Sandøe then said he had been provoked again by what Christian Patermann had said on the difference in acceptability between food and medicine. He pointed out that nutrition is not prescribed like medicines, but that it is already present in the food itself. Altering how we get our nutrition would change society’s approach to meals and nutrition. That is why many think we should keep food and medicine apart-.
Ingo Potrykus responded to this by saying that the real explanation is that Europeans are egoists. They see the need for GMOs and biotechnology to develop medicines but they do not see the need for this technology when it comes to nutrition. 
He then went on to say that it was immoral for farmers to become energy farmers. In Europe we import food from developing countries. For example, the Swiss import food from countries where people are starving because food is too expensive to produce in Switzerland. Energy farming would only enhance this effect. Prof. Potrykus then gave some examples of gene technology that would have no chance of success with traditional methods. For example, using genetic engineering technology to increase the rice yields, and to transfer nitrogen-fixing capacity genes into crop plants. He agreed completely with Kristofer Vamling – we need to use a combination of GM and traditional methods, and we should choose a mixture of the best from all the options we have.

Cecilia Holmberg then asked the following question –you want to convince us that GMOs are not dangerous, so why did you introduce the terminator gene?

Philip Dale responded that the terminator gene had just been an idea suggested for economic reasons to prevent farmers saving seed, but it has not been used. There has been a renewed interest in the terminator gene in developing higher risk pharmaceutical products. However, these plants are contained in the same way as we contain bacteria. GM bacteria are used all the time to produce pharmaceuticals. Prof. Dale said he believed the most important benefit of GM technology to be in the area of disease and pest resistance. These developments will allow us to reduce sprays, especially for potato blight. He pointed to the importance of finding renewable resources for industry and the potential for pharmaceutical developments (e.g. introducing HIV antibodies into plants), although there are of course containment issues here. He talked about the vandalism of GM crop trials being a major problem that will risk stopping strategic research. A problem is that we are obliged to publish the locations of trials in the UK, which is not the case in France. He said it would be helpful if the EU could think about this issue.

Christian Patermann then made some comments about food biotechnology from the EU´s perspective. He said there has been a drop in research into food science in Europe and that this needs to be addressed. He pointed out that the EU is also in favour of organic and conventional farming, and stressed the need for field trials. Dr. Patermann said the EU was prepared to invest a lot in this area. 

Lennart Nyman then said we should remember that there are differences between GM and traditional methods – it is for instance possible to introduce animal genes into GM plants.

Kristofer Vamling responded to this by saying that the genes in plants and animals are very similar and that they are homologous He said that genes are genes and are not related specifically to plants or animals, and we need to get the terminology right. 

Lennart Nyman said that is quite right, and that he also is a geneticist. However, the introduction of alien genes introduces the possibility of unpredictable outcomes. He said to Prof. Potrykus that there is an ecological risk whenever a new crop variety is introduced on a large scale that will mean a genetic depletion of that species. However, this has nothing to do with using genetic modification.

Prof. Potrykus objected to the use of the word “alien”, and said that there was no unpredictability (referring back to his presentation). Using the Golden Rice will not mean a depletion since it is not a new variety that will be introduced, it is only a new trait that will be introduced by traditional breeding into hundreds of local adapted varieties. He said he was still waiting for someone to explain what the ecological problems could be with the Golden Rice.

The third section of the debate was on the ethics of GMOs. Golden Rice was used as the introductory topic. There is an ethical dilemma here – Golden Rice provides a solution to an obvious need, but because of the precautionary principle, the solution is not being used.

Peter Sandøe responded by saying that experts often see ordinary people as being religious or romantic, and wanting to defend the integrity of nature. Saying that we do not have to use the precautionary principle since we already are exposed to so many risks is not relevant. It is clear that people feel uneasy, and we have talked about this in terms of risk, scientifically proven risks, but ethics is a way for people to express other concerns. These concerns also have to be taken seriously and have already for example, led to indirect effects being included in the assessment of GM crops. He also said that the golden rice had been oversold, that people are often hungry for other reasons, and that this overselling can lead to scepticism. He suggested that Prof. Potrykus is over-simplifying the issue by stating that we need to do away with the regulations, or be responsible for many deaths. Also, if we spread GM technology to the third world it will mean a lot of costs for them, because of biosafety issues and material rights issues.  

Philip Dale asked when dialogue should be started within the innovation process. If it is begun early in the process it forces scientists to speculate on potential outcomes and this can lead to accusations of overselling. In addition, we do not want to kill innovation. However, if it is left until later in the process, the public will say they should have been told before. 

Prof. Potrykus said that there are initiatives to try to enhance levels provitamin A, iron, zinc and high quality protein by using traditional methods and it is successful to some extent for iron, zinc and high quality protein but not for provitamin A. There are also initiatives using gene technology to achieve the same goals. Prof. Potrykus also clarified that less than 200g of the golden rice per day will be enough to fulfil the need of provitamin A for one individual. Also he maintained that the intellectual property rights problem has been solved for the golden rice so there will be no extra costs for the countries using this rice.
Christian Patermann drew comparisons between other scientific ethical issues such as nanotechnology, and said we should involve the public now and learn from past mistakes.
The audience was then invited to ask questions.

Richard Guthrie of the Swedish Institute for Peace Research asked about how humans perceive risk, saying it was not through a mathematical structure and it is not a precise mechanism. Mr Guthrie said there was a link between the levels of risk we will accept and the amount of control we have. As we have no control over our food, it is perceived as being high risk. We do however have a choice regarding medicine, and there is also a perceived benefit with medicines. How can we develop an understanding of the relationship between risk and benefit? 

Christian Patermann responded by saying this was a good point, and one we have neglected to talk about. He pointed out that it is a sub-action in our EC strategy action plan.

Beate Kettlitz said that this was an important ethical question. Everyone must see that ethical issues are being properly and publicly addressed, and that things are not done “behind closed doors”.

Peter Sandøe gave examples of three technologies that are perceived as being something that we have low control over and that is therefore thought of as high risk: nuclear, biotechnology, pesticides. The issue of GMOs falls into two out of three of these and so it is bound to be worrying to the public.

Mr Jean Lunel from the Aventis - Institut de France Foundation said he had been surprised that in France, crop trials were saved by farmers and the public. This is good –the usually silent people are saying enough is enough. He then made the point that people in the western world are afraid that there will be contamination of golden rice in the western world, meaning that rice from the countries growing the golden rice would not be able to be exported
Prof. Potrykus agreed that this is a big problem, but also said that most of these countries do not export very much rice, with Thailand as an exception. That the western world threatens not to import agricultural products from these countries because of the GM crops is neo-imperialism. He also urged the developing world not to join the western patent system. It was only because many of the involved patents were not valid in developing countries that it was feasible to go through with the golden rice project. 
The afternoon session began with a presentation by Mathias Uhlén entitled “Vision of future biotech applications.” 

Prof. Uhlén began by saying that this was a very difficult topic, as if we look back 10 years, the visions people had then were completely wrong. He described the history of the genome project, and said that today’s challenge is to understand how the building blocks interact with each other. This understanding will take a long time. The DNA molecule is the digital information that all living creatures are using. It is the “memory of life” and the proteins are the chemistry of life (we have about 23 700 proteins). The biotech industry produces and refines products in many fields such as forestry, the environment, new materials, agriculture, probiotics and others. However, the majority of applications are in the medical and pharmaceutical field, and 98% of the medicines are directed against our proteins, activating or inactivating them. Prof. Uhlén said he believed that drugs will be genome based in the future, but that there was a lot of hype around personalised medicines. Other potential applications were briefly described, such as gene therapy (the success thus far with gene therapy has been very limited), stem cell therapy, biomaterials, nanotechnology using biosensors, agriculture and forestry. A major potential for genome-based biotechnology is the understanding of cell biology and diseases.

Prof. Uhlén talked about the big problem of adverse drug reactions, saying that genome based pharmaceutical development will improve things. It however costs about 600-800 million USD to develop a new drug and thus far the new knowledge has not led to a lot of new products or made the development cheaper. Prof. Uhlén also emphasised that it is very important that the knowledge developed is made publicly available. The Swedish human proteome project is supported by the Wallenberg Foundation, which has the ambition to analyse about 25% of all proteins in the human body in four years. Prof. Uhlén said that the third world was also taking part in the development of new knowledge. China for example has mapped the rice genome. However, most biotech research is done in the industrialised world. This research is primarily market driven and this situation is ethically unacceptable. 
Genetic variability was then discussed - we are very similar in terms of genetic variation (less than one in 1000 base pairs differ between individuals). However, age, environment and random events also play a significant part and scientists often forget the random events, which contribute to about 50% of who we are. Prof. Uhlén then talked about the potential uses of genetic information. These include to study life and our heritage, to understand disease and genetic disposition, for forensics, and to create predictive and personalised medicine. However, there are also many ethical issues involved. 
In conclusion, we have defined the building blocks of Homo sapiens. The knowledge base is rapidly expanding, genetic variability is being analysed and DNA diagnostics are getting easier and cheaper. New therapies such as gene therapy and stem cell therapy are not yet proven, personalised medicine may be fact or fiction  - only the future will tell - but we are now entering a new era in biotechnology
Marie Allen, Assistant Professor at Uppsala University, then gave a presentation on the use of DNA as evidence in criminal cases. 

Dr. Allen began with a short explanation of the technique of DNA analysis. This was followed by a brief look at the history of DNA analysis from the discovery of DNA to the creation of national databases in the UK (1995) and the USA (1998). Dr Allen described how DNA analysis has many uses in criminal investigations, for example to identify a person, to exclude suspects and to exonerate innocent people. It can also be used for identification purposes in mass disasters and for war graves. It can help to reconstruct a crime scene, link suspects to the crime scene or weapons to victims or suspects. DNA analysis can also answer historical questions, for example identifying ancient bones, medieval mass graves and museum artefacts. In the future it will be possible to get information about physical appearances, but today we can only do this for red hair. 

Dr. Allen then talked about developments in forensic analysis, in particular work to improve the more sensitive analysis tool of Mitochondrial DNA, which is currently very slow (it takes about 3-5 weeks). Other areas of research include how to analyse mixed samples, increase discrimination and quantify DNA content. Today the Swedish national DNA database contains 2600 profiles of people sentenced to more than two years in prison as well as data from 8000 evidence samples. Dr. Allen concluded by saying that today’s developments are very rapid, but we must take the time to validate systems. However, the techniques will become faster and more sensitive, possibly leading to a “lab-in-a-van” at a crime scene. However, despite what the TV producers would have us believe, analysis does take longer than a commercial break!

The final session of the day began was entitled Genetic Integrity – Who should know your genes and for what purpose? 

Prof. Uhlén began this session with a short presentation on the possible uses of genetic information. Prof. Uhlén described both uncontroversial uses of genetic testing, such as testing for microbes, personalised medicine and forensic testing, and also more controversial uses such as testing for high risk diseases in families, prenatal testing ,testing immigrants to determine family relations and insurance companies using genetic information to assess risk. He said that it would be extremely controversial if employers were allowed to ask for genetic information before employing an applicant in the future, and there are laws against this. Prof. Uhlén also talked about biobanks, an area where there are many ethical concerns. 

The second round table discussion

Archbishop KG Hammer then gave an introduction to the round table discussion. He talked about the need for ethical reflection and a science-society dialogue within a very pluralistic society. Dialogue takes time and this can conflict with other needs, for example when people have an illness, they do not see the need for an ethical debate, they want a cure to be developed quickly. There is also the conflict with the economics of drug production. The extra stage of an ethical discussion is expensive. Archbishop Hammar talked about the ethical question as being a question of relationships. People have to ask how power and knowledge, as well as other people’s weaknesses, are used in relation to others. We need to make sure we have sound ethical principles and practices. K G Hammar made a comparison between the science-society debate and people in balloons and on bicycles to illustrate that different people have different perspectives depending where they are. There is a need to see both the overall picture from the balloon and the details on the ground from the bicycle.

The archbishop talked about ethical theories - some ask whether the ends justify the means; some focus more on principles. He said that a key word was “integrity”, and suggested this means human dignity – autonomy, freedom, self-determination and worth. However, he said it is not possible to separate the needs of the individual from those of society. We need to allow different perspectives into the discussion, and to be conscious of the inherent complications. The Archbishop said that we should not see ethics as a stage to go through, as the ethical questions are always there. People do want to be good, but we are all self-centred and the ethical debate unmasks hidden motives. He concluded with saying that he does not have many answers but he can contribute to making the issues complicated.
The discussion opened with the topic of the applications of genetic information. Some are acceptable, some are not. What are the panellists´ hopes and fears?

Joao Cunha, a student from the Science Generation project, responded by giving three examples: The first was that as a law student, he had a fear that scientists and legislators would fail to reach agreement, and stressed the need for harmonisation of legislation across Europe. Secondly, biosciences are mysterious and have a direct impact on people’s lives, so there will always be the fear of what society will become. He asked whether the ends are worth the means, for example in therapeutic cloning, and what are the limits to progress? Thirdly, Mr Cunha expressed a hope that developments will lead to diseases being cured, and to better forensics, without interfering too much with human morals and ethics. 

Rainer Gerold responded to the point about harmonisation by stating that ethics were a matter for national legislation and that there is no drive towards uniform legislation across Europe since culture and tradition vary so much within Europe. There is however common ground within the EU constitution and human rights legislation. He added that laws are sometimes necessary for market purposes, e.g. concerning clinical trials and informed consent. Dr Gerold then raised a question about funding within the European Research Area. Is it right to finance from EU funds research that is not allowed in all states – for example, stem cell research. In the case of biobanks, we must look to legislation across Europe. We need to have a cross-Europe debate on this since strict legislation is needed where the use of the samples in biobanks is concerned. Dr Gerold also suggested that the Europe has an advantage over the USA as we can take the best of all our cultures.

Elena Murmura, a student in the Science Generation project from Italy, then asked the Archbishop how it is possible to preserve the integrity of man and still use genes for positive purposes.

The Archbishop replied that this must be possible. The danger is that we use them for negative purposes. The Church says that knowledge is always neutral, it is human beings who are the problem. Nothing can stop human beings searching for knowledge. The question is about how we use or misuse the knowledge. 

Matthias Uhlén then expressed a fear that we will have a government that allows genetic testing without informed consent. Today we have laws that say that written consent is needed before genetic testing. There are two exceptions – prenatal testing and forensic testing. In all other cases we need to have informed consent.

Mats Hansson agreed about our right to privacy and integrity, but as we also want the social benefits (for example in the development of treatments for diseases), this requires balance. Also, in forensics, we invade the private sphere in order to protect other citizens. On the subject of informed consent, he said this should not be interpreted too strictly it is not always in the interest of the donor and can be costly. For instance, in the case of research using previously collected samples from biobanks, it is too costly to have to ask again for written informed consent. In such cases the question of whether the study should be allowed or not could be handled by an ethical review board.
Prof. Ulf Pettersson then talked about the importance of education. We should all ideally make our own choices, but this is only possible if people have the knowledge to do so. We do need to increase education, but there seems to be a low interest about these issues in Sweden, in general due to the considerable trust people have in how these issues are handled .

Lars Björklund agreed that closing the knowledge gap is very important. Most high school programmes do not cover this subject, and this has a democratic implication – no knowledge means no influence. This is a worry. 
On the question of how the scientists can educate and meet the public, KG Hammar said that perhaps the scientists should bring the questions as well as the knowledge. He made the point that scientific knowledge is not everything; but also that knowledge is not threatening.
Prof. Uhlén said that he thought it was the scientists who were too often on the Archbishop’s bicycles, and that they need balloons to look at where they are. On the question of how much genes will tell us about ourselves in the future, he said that much is still a mystery. The beauty of science is in the fact that the more we know, the more we don’t know.

Prof. Pettersson commented that it was wrong to give the impression that we know nothing about the link between genes and behaviour and other aspects. We have a lot of evidence, especially from studies into twins who have grown up apart. For instance an unusual single mutation of a gene linked to aggressive behaviour has been detected. However, we as humans are of course very complex. 
He then commented that he thought genetics were a bit passé now, as we enter the decade of the brain. What the knowledge of how the brain functions will bring in the future concerning treatments and enhancement is frightening in some ways, but it also offers many possibilities. 

Mats G Hansson said that there were several dangers with regard to genetics, and that we must keep a complex outlook and consider both the biological factors and other factors such as the environment. The agenda has often been set by social scientists who are scared of acknowledging genetic factors, but we do need to identify more biological factors. He pointed out that when more information and results how the genetic techniques are used is presented, the general public will become more knowledgeable. For example, most people are happy with the use of genetic technology in forensics. When the knowledge of genetic predisposition affecting our health is given to individuals and when this knowledge is complemented with advice on disease prevention (concerning lifestyle, nutrition, exercise etc), people will automatically learn more about what genes are and what they are not.
Dr. Rainer Gerold then made the point that scientists are not the most dangerous species in the world, and the danger is what people do with research results. How can we make sure the results are not misused by, for example, employers and insurance companies? He then mentioned a process organised by the European Commission where experts met to discuss genetic testing, particularly in health care. They arrived at 25 concrete recommendations (which are presented at http://europa.eu.int/comm/research/conferences/2004/genetic/pdf/recommendations_en.pdf). He then raised two questions. One was about genetic exceptionalism – do we treat genetic data differently to other medical data? The second was about prenatal screening. What should we screen for?

Ms Karin Sandström described the divided view that exists on this topic. Some people are against all screening, as they believe in the future, society will place a lower value on people with a disability. Some people however, are pro some screening – for example, in the case of prenatal diagnostics to detect severe inheritable diseases, some of which are gender specific. This would therefore make sure that the disease is avoided in the next generation of that family.

The moderator then said that when a baby is born in Sweden, some blood goes to a biobank. The police had access to this information in the Anna Lindh case. Was this right or wrong?

Prof. Mats Hansson said this decision was probably both right and wrong, and that this will now become clearer by a new legal decision. Samples are allowed to be given out if there is a court decision to do this. Biobanks are a very valuable resource that provides us with new knowledge to help with the development of disease treatments and diagnosis etc., and they depend on public trust. We should be aware that they are for medical research only, and it is the responsibility of parliament to keep it this way. Other biobanks can be set up for other purposes, but the scientific community needs to keep the trust of the public. Prof. Hansson then talked about the fear of abuse, but said that to date there has not been one reported case of abuse within the cancer biobank, which has been around for 40-50 years. On the matter of anonymity, scientists do not get information about the person, but there is however a need to correlate genetic information with individuals. There will also be standards on a European level making sure that the data is properly coded.
The moderator then asked what information had come out of the Icelandic Biobank.
Prof. Ulf Pettersson replied it has provided a lot of important knowledge, but no new drugs as yet.

So, the moderator asked, should the same initiative be carried out on a bigger scale?

Prof. Uhlén said it was a question of control, and whether it is publicly or privately owned.

The question was then raised about user rights. Who has them in Sweden? Can AstraZeneca for example use information from the biobanks?

Prof. Hansson replied that collaboration is needed to make progress, but this does involve classified information. There are rules regarding what information can be used for which studies. He pointed out that it is also possible for companies to set up their own biobanks. 

Another question was raised about who had the right to profit from genomes.

Ulf Pettersson replied that without patents there would be no drug developments, but there is a debate about genetic testing, for example in breast cancer. Drugs do make money but the development takes a long time, so it is reasonable to patent drugs. However, he also commented that genes should not be patented.

Matthias Uhlén was asked whether information should be in the public domain without patents. He said that information is in the public domain, but products are patentable. Prof. Uhlén also said that it is fair that the people who develop and make drugs should be able to make money.

Mats Hansson commented that we should learn from the public, whose motives are mainly altruistic. 

The question can you patent a gene was then asked.

Li Westerlund said yes, in theory, but a successful patent application requires a creative step to be demonstrated. Ms Westerlund commented that there is a difference between Europe and America, and it is generally easier to patent an application based on genetic information in the USA.

The discussion then turned to the issue of breast cancer testing. 

Ulf Pettersson explained that Swedish hospitals were carrying out breast cancer tests themselves, but a company in the US argued that as they owned the patent on the information about the genetic mutation involved and how to identify it, the tests should be carried out by them in the US. This would have been very expensive for Sweden. The European Patent Office then decided that the patent was not valid in Europe so the situation has been resolved. 
Li Westerlund said that the new law on the patenting of applications based on genetic information which was recently passed in Sweden  just confirms previous practice.

K G Hammar was then asked if we should patent genes. He replied no, people must invent a use first. There has been a lot of progress in this area and we now have a reasonable situation.

Prof. Uhlén agreed that it is not the gene that is patented. He pointed out that commercial patents can be very valuable, for example the patent for insulin. He was then asked about competition. He replied that patents improve commercial competition and are valuable for mankind. 
Li Westerlund added that they also make companies disclose their intentions, which leads to fewer secrets.

Archbishop Hammar then raised the question of who has the power to profit from genes, and pointed to the gap between rich and poor.

The debate then turned to the question of insurance companies. Is it reasonable that they have access to genetic information? Can they insist on testing?

Angus Macdonald replied that it is reasonable under certain conditions for insurance companies to have access to genetic data, but there is the fear of discrimination. The insurance companies are concerned that people keep information from them. He added that we overestimate the value of genetic information to insurance companies and he has been surprised that the issue has been so controversial. Mr Macdonald suggested that the media were driving the agenda here. There has been a focus on rare single gene disorders, but these have been the basis of questions for years before genetic testing. However, this issue requires guidance across Europe. Mr Macdonald said that the agenda will start to focus on common disorders, but the contribution of genes to these diseases to the overall risk is small. It is epidemiology not genetics that is important.

The moderator then asked whether legislation is strong enough in Europe?

Rainer Gerold said that European legislation is needed regarding insurance, although things have been dramatised a lot. An idea is that you can’t be forced to take tests, but that you must provide data if you have it.

Mr Macdonald replied that he did not think you should be forced to reveal genetic information except in certain situations, for example where a lot of money was involved. Insurers will not force applicants to have tests – if there is no “secret” information, there is no risk to insurers. 

The audience was then invited to ask questions. 

David Carlander from the Swedish Ministry of Agriculture, Food and Consumer Affairs asked where we would be today without ethical discussions, legislation and patents. Would we have a better world? 

Mats G Hansson replied that we do need legislation, but this can prevent progress and will not safeguard values. Biobanks produce much bureaucracy but solve nothing for patients directly. He then referred to the Golden Rice - do we not have enough evidence that it is safe yet? We must take some risks sometimes. We should not be sloppy but there should be an end to the debate. 

The second question came from Emmy Karlsson a student from Frölundagymnasiet and was addressed to K G Hammar. Where are the margins when thinking about what to do with knowledge? Who decides what is good and bad for society?

Mr Hammar replied that no one can decide, that is why we need dialogue. We should also look at the centre of the debate and not the margins. In answer to the first question, he said without ethical debate, the world would be better for the few, but not the many.

This brought the final session to an end. 

Concluding remarks were made by Kristina Glimelius, chairperson of the Swedish Science Generation project and Vice Principal of the Swedish University of Agricultural Sciences 
Prof. Glimelius said that the goal of the Science Generation program was to achieve dialogue between scientists and the public, and that we must communicate and bridge the gap between science and society. She said it was her hope and belief that the dialogue would continue. Open dialogue is necessary to avoid silence and suspicion and to create trust and respect. She commented that knowledge and ethics can be misused, and this must be avoided. In some cases such with as the golden rice, we may not know everything but we may know enough. However, there are ethical questions to consider and we need to reflect and to have balance. Prof. Glimelius finished by expressing her optimistic view of the future and that she could see the dialogue continuing in the three countries, the EU and all over the world.

�Do you mean resources or research?





