
Transcript of the Interview with Prof. Beat Keller 
  
  
Nic: Dear Prof. Keller, I would like to warmly welcome you to this interview regarding the                
implementation of synthetic biology in Switzerland. Prof. Dr. Beat Keller is a Swiss biologist              
with a research focus on disease resistance in crop plants, especially in relation to fungal               
diseases; the evolution of plant pathogens; genome evolution; and transgenic cereals. He            
studied molecular biology at the University of Basel, ultimately receiving his PhD there, and              
spent a research period in the US. Prof. Keller habilitated at the Eidgenössische Technische              
Hochschule Zürich (ETH) and has been a professor at the Institute of Plant Biology at the                
University of Zurich since 1997. He is also a member of the Research Council of the Swiss                 
National Science Foundation, a member of the leadership team of the International Wheat             
Genome Sequencing Consortium and a member of various collaborative European research           
programs. Welcome! Now, as a first question: what do you associate with synthetic biology?  
  
Prof. Keller: For me, this term is still not really exactly defined. For me personally, I                
associate truly novel forms of living organisms. Not only small changes, as this is done with                
classic gene technology, but rather the complete re-/construction of microorganisms.  
  
Nic: Exactly. It is a new field of interdisciplinary science, which aims at constructing novel               
systems we do not find in nature and is distinct from classical gene engineering. Now, have                
you already had any personal experience with synthetic biology?  
  
Prof. Keller: No, I have not, only through literature. The work in our lab probably described                
better through classical gene engineering, although the borders become more fluid.  
  
Nic: So, you work a lot with gene engineering. In Switzerland, the attitude towards gene               
engineering and genetically modified organisms (GMOs) is rather reluctant and careful. Do            
you agree with this attitude or would you wish for a more open handling with GMOs? 
  
Prof. Keller: The current laws regulating gene technology are over 20 years old and have               
originated from a uncertainty regarding this technology. The technology was new with            
potential risks, which then led to this legislation, highlighting primarily the risks. I think we still                
need very careful evaluation processes in the area. I do however wish that we in               
Switzerland, would recognize the 20 years of scientific progress we have made and based              
on these new insights, that we change the legal basis and how this technology is seen by                 
the public.  
  
Nic: You have mentioned the legislation. In Switzerland we have the “Gentech-Moratorium”.            
Do you see this as a rather positive concept?  
  
Prof. Keller: The “Gentech-Moratorium” only concerns the commercial use of agricultural           
crops. I think that also here, this Moratorium has been established several years ago and will                
get renewed every few years, without taking new scientific insights into account. We just              
continue as we have up to this point and I believe that this is not a good and promising way                    
of dealing with gene technology. 



Nic: Could you imagine how we can achieve a higher degree of acceptance in our society in                 
regard to GMOs? You stated that science has advanced 20 years, is this linked to a lack of                  
communication? 
  
Prof. Keller: The works that I know, clearly state, that it is not a lack of information and                  
communication. This makes the whole question of how we could change this enormously             
difficult. In our society, gene technology in the area of agriculture has a rather bad               
reputation. This will not change too quickly. It will change, as more diverse applications enter               
the market and more benefits for consumers become visible. But if I had an answer for how                 
we could improve this process, this would be a wonderful thing, but as of yet I do not know of                    
anyone, who has a good and simple answer. 
  
Nic: If you say, you have been in exchange with several different people to discuss this                
problem; in regard to synthetic biology and the implementation thereof, who do believe             
should have a say in this process? 
  
Prof. Keller: I believe we must carefully consider the specific application. In Switzerland, we               
have a consensus, that the application of gene technology in closed systems is rather              
unproblematic and that the rules we have in place suffice. I think synthetic biology will have                
to be treated and controlled in a similar way. For application of synthetic biology in open                
systems and we release it into the environment, we need new laws or adaptations of existing                
ones. This would be the parliament, who will have to decide this and if there is a                 
“Referendum”, the public will have to vote on that. But I do believe that without new laws,                 
adaptations or completely new, the implementation of it will not be possible, at least not in                
Switzerland.  
  
Nic: So you believe that synthetic biology must be handled differently, in comparison to the               
classical genetic technologies? Do I understand this correctly?  
  
Prof. Keller: I believe so. I may be wrong, but at the moment, the true potential and possible                  
applications are far less known as this is the case with small genetic modifications, which               
rely on one gene. I believe that in regard to such truly novel organisms, we will have to do a                    
complete reevaluation and I don’t think that our gene technology laws were made for this.               
This should be somewhat evident, as 20 years ago and these laws were formulated, there               
was no synthetic biology as we know it today. 
  
Nic: We have touched briefly on the risk before. Since we have not yet completely grasped                
the full potential of synthetic biology yet, do you see more risks associated with it? Or maybe                 
even the reverse, that certain risks can be minimized through synthetic biology itself?  
  
Prof. Keller: If we look at the release of organisms into the environment, I am convinced that                 
we simply do not know enough about how such organisms will behave in nature. I assume                
that most organisms will be constructed in a way, so that they have no chance of surviving in                  
the environment and that they are rather unproblematic. However, this may not hold true for               
all of them and believe that we will need more information on security and possible risks first. 
  
Nic: So, we need extensive studies assessing the risks.  
  



Prof. Keller: If there are specific and concrete applications outside of closed systems, we              
should evaluate the risks associated with that specific application. Maybe it will be similar to               
the classic gene technology and we will come to the conclusion, that there are no specific                
risks for these technologies. I do think however, it is a little too early, to really definitely and                  
without a doubt judge this.  
  
Nic: Is it realistic that we may have to evaluate each case individually? Say for example, we                 
will have to evaluate a system providing immunity for wheat against powdery mildew             
separately form one providing immunity against fire blight in apples?  
  
Prof Keller: Well that is a very good question as the momentary legal situation demands,               
that we assess each case individually. This makes this process relatively cumbersome. For             
the future, we should aim to try and find a more intelligent way, so that applications can be                  
evaluated based on already existing experiences with similar applications. This would be            
very helpful.  
  
Nic: Now, we are only experiencing the beginning of synthetic biology and the general public               
may not even be aware of it. On what do we have to focus, so that there is some degree of                     
acceptance for synthetic biology from the get-go? Is this even possible, as synthetic biology              
can easily be seen as an even bigger intervention as this is the case with classical gene                 
technology?  
  
Prof. Keller: The classic gene technology allows us to deduce some important points which              
may be of use. The first experience is that from the beginning, one must show the politicians                 
and the people what the possible advantages of synthetic biology are. It will not be enough                
to simply show an economic benefit, but rather that advantages for the society as a whole                
must be shown. In the case of classical gene technology, only economic benefits were              
emphasized and this has harmed the implementation of this technology. Further, information            
on possible advantages should be made easily accessible for the public. I think that              
patenting can harm a new technology enormously. This was the case with gene technology,              
as the idea was, since everything was new, one must patent everything. It would be desired,                
that initial research would be developed without patents, so that in return primary             
applications would be seen positively.  
  
Nic: In recent years there has been an increase of private companies in the sector of                
“gene-tech-plants”. Do you see this then as a rather negative development, if one associates              
also patents with this trend? 
  
Prof. Keller: No. It is not classical gene technology which has led to this increase in small                 
companies. This has to do with genome editing, meaning with the technology that just              
recently was awarded a Nobel prize. Because the implementation of this technology in many              
countries is not covered by current gene technology laws and is less strictly regulated,              
smaller companies can become active in this area. They can finance this process and also               
finance bringing a product to the market, as this does not cost too much. With genome                
editing, I see a benefit for smaller companies to also become competitive. With regards to               
synthetic biology I am currently unaware of how much the private sector invests. What I see                
concerns primarily the public sector. However, if there are suddenly possible applications,            
which are economically attractive, this probably would shift very rapidly.  



  
Nic: Now when looking at Switzerland and Europe as a whole; biology does not have               
borders as we know them. Should the discussion of how synthetic biology be implemented              
occur on a higher level, say globally, rather than locally? This would mean that experts from                
different parts of the world, would sit together and try to find a consensus on how to                 
implement it? 
  
Prof Keller: This certainly is desired. I think a scientific consensus is very important. I mean,                
once restriction enzymes have been discovered, the famous conference of Asilomar was            
held, where scientists defined rules for themselves, long before any laws were formulated             
and passed. Just because of an amount of uncertainty in respect to the potential risks and                
dangers of the technology. This was a good thing. However, it evolved in a completely wrong                
direction. Politics only focused on the risks and ignored the advancement of the scientific              
discourse. It only focused on the initial part of this discussion. This should be avoided. We                
should avoid that when we discuss possible risks and may even impose certain restrictions,              
that these then get translated into laws, which then again will not be adapted if new                
discoveries are made.  
  
Nic: So, we should try and work out some sort of “code of conduct” for scientists, apply it on                   
a global scale and possibly circumvent early discussions of potential risks?  
  
Prof. Keller: Well, I am a bit skeptical if such discussions of potential risks truly can be                 
circumvented. I think it is important that science clearly communicates, what possible            
problems could arise and that it self-imposes certain restrictions as this is the case in               
virology. Here we should not just synthetically build new viruses or put extinct viruses back               
together. We certainly need some sort of “code of conduct”, but I do not think that from these                  
we can deduce the correct political decisions. Science can simply not control this. I do               
believe that we as scientists must deliver the basis for this discussion and also should               
participate in this.  
  
Nic: We as scientists do have a certain amount of responsibility, so that we then can                
implement novel insights reasonably.  
  
Prof. Keller: Yes, exactly. I think that we are responsible, that if we see risks, that we are                  
vocal about these. But we also highlight possible benefits, so that we allow the society to                
make informed decisions.  
  
Nic: In other words, focus on transparent and responsible research. Now, how do you see               
the development in the upcoming 10-20 years?  
  
Prof. Keller: I believe that the big question will be how Switzerland will handle genome               
editing. We will have to decide whether the same laws will apply as do for classical gene                 
technologies, or, as this is the case in many other countries, that we need to assess this                 
differently and regulate differently. This will be a key decision for the development in the               
next, upcoming years.  
Nic: So, in a first step, we will most probably have to deal with the question of how we will                    
handle genome editing before we will discuss how we should regulate synthetic biology and              
the implementation thereof?  



  
Prof. Keller: Well, it most probably will happen somehow along those lines. In closed              
systems, synthetic biology could become applicable way faster. This will have to be             
evaluated and may not take that long.  
  
Nic: Up to this point we have primarily focused on agriculture. How do you see the                
implementation of synthetic biology in animals and humans? Would this once require            
another, new assessment if we firstly focus on animals?  
  
Prof. Keller: Well I assume that this will primarily concern animals in agriculture. The              
discussion becomes even more difficult now, as this was when talking about plants. I am a                
little careful and hesitant to make any predictions. I think the skepticism against the              
application in animals used in agriculture is very high. I think that the applications will               
probably be focused more on the area of medicine, where such novel technologies will be               
able to show and prove a concrete benefit. This will influence the discussion heavily.  
  
Nic: One often hears that people who are against gene technology, that we do not have the                 
right to interfere with nature as we sometimes already do. Could you comment on this               
statement?  
  
Prof. Keller: This is an assessment one can make. I think such an assessment cannot be                
attacked. However, what can be questioned is, if this then gets consistently implemented.             
Here we have to look closely. In principle, every medical intervention is almost an              
intervention into nature. We get older and can be seen as “contrary” to nature. If we look at it                   
from that perspective, we are already in a non-natural condition. Our crops are also not truly                
“natural”, as they have been massively altered, without gene technologies, but rather            
through cultivation and domestication. We are not working with truly “natural” systems from             
the beginning. This means we have to be very careful, if we bring up this argument. One                 
has to look at it in relation to the situation, where we interfere with nature anyhow. I do agree                   
though, that in some cases we interfere wrong or too strongly with nature processes, where               
we can observe the consequences already today. Here we have to improve. This does              
however concern many different approaches and aspects.  
  
Nic: A final statement from your side regarding synthetic biology in an agricultural setting.               

Do the potential benefits outweigh the potential risks?  
  
Prof. Keller: From a scientific perspective the situation is relatively clear. There are many              
reports and studies which state that the risks of new technologies in plant breeding are               
comparable to the ones in classical breeding. This does not mean that there is no risk, but                 
that these are not new risks. This should be noted. For completely new approaches through               
synthetic biology, the potential is there, and we should assess these without prejudice. If              
there is a real, big new possible application, we should certainly try and implement it as                
reasonably as possible. 
  
Nic: You mean, wait and see how everything develops and produces responsible and             
transparent research/science?  
  



Prof. Keller: I would not wait and see, but actively advance research and just be very careful                 
once we talk about implementation.  
  
Nic: Okay, then we will come to an end here. I thank you very much for your time.  
  
Prof. Keller: I thank you for this conversation.  
  
  
  
  
  
  
 


