Science File

Broadcast :23 APRIL 1997 

WOOD : This is Radio Australia. Ian Wood here with another edition of Science File also heard across Europe, North America and Canada on World Radio Network. 

On Science File this week, more on transgenic crops as we look at food labelling, possible trade barriers to genetically-engineered foods and later in the program, the use of a new type of marker gene that produces green fluorescent protein. 

Well, over the last few years the biotechnology industry has been developing new strains of agricultural crops like cotton, soya beans, tomatoes and potatoes - crops that exhibit new, more desirable qualities: better yield or flavour or perhaps more resistance to frost, insects or herbicides. Consumer groups internationally have been concerned that these new experimental crops should be thoroughly checked before commercialisation because of the possibility that they could speed up the development of pest resistance, spread their new powerful genes into wild varieties and thus influence local biodiversity and ecological balance, or that in a small number of cases, they could provoke allergenic reactions when eaten. And it's likely that these community attitudes will be the key to the success or failure of transgenic crops and food products, in particular through international trade. The Uruguay Round agreements provide a framework for managing trade in agricultural commodities and food and were drafted to remove non-tariff trade barriers. But capturing the benefits of trade liberalisation or even maintaining current market share is going to require careful attention to community attitudes to genetically-modified crops in overseas markets and the regulatory responses of their governments. For the biotechnology industry seeking to market genetically-modified crops and for rural producers keen to exploit them, the most pressing issues are the labelling of foods containing genetically-modified organisms and products and the concept of "substantial equivalence" with traditional foods. Phillipa Rowland from the Agricultural Production and Natural Resources Branch of the Australian Bureau of Resource Sciences in Canberra. 

ROWLAND : The agreement, the Uruguay Round and the signing into the World Trade Organisation, people say it's heralded a new era of liberalised trade but I think the reality is beginning to show that within that framework there is now increased focus around the margins and some of that is a focus on non-tariff barriers. 

WOOD : Yes, I was going to ask you about that. We hear a lot about non-tariff barriers, what does that actually mean for the lay person? 

ROWLAND : Non-tariff barriers are really areas where countries distinguish between products being imported from other countries on some specific details. There are attempts to get international harmonisation, for example, of maximum residue limits but where there are differences between countries in what they find acceptable in residue limits, then that may be used as a non-tariff barrier between exports or imports of food and the aim is really to try and increase the way that people are treating each other's products, giving them the same treatment that they would their own. There are two main agreements - the sanitary and phytosanitary agreement and the technical barriers to trade. The first really relates to issues around food safety and health and the second, the technical barriers to trade, is more in the area of labelling, product specifications and marking, and both of those issues have some ramifications for trade in genetically-modified crops. I think the general trend is for increased public concern and the whole idea of consumer right to know, with people in many parts of the world now really wanting to know what is in their food, what their food is made of and they want assurances that the food that they're eating is safe and won't endanger their health. On the specific level, I think that's taken different forms in different countries and that was really brought to a head in a potential trade disagreement between the United States and the European Union, where the US was importing/exporting into the EU transgenic corn which contained an anti-biotic marker (ampicillin) and they were running that in mixed lines so it was mixed with non-transgenic corn and the situation really arose because within the EU itself, which is made up of many member countries, there were quite large differences between countries on how they felt any genetically-modified food products should or should not be labelled. Several feel that there should be complete labelling - if any product has any transgenic elements in it, then it should be labelled. Other countries though feel that food products should only be labelled if there is evidence of substantial difference between food products that are produced using conventional means and those using biotechnology. The situation I think in the end was resolved within the EU but the question of labelling and the question of a scientific evaluation of substantial difference between the two food types, those with or without biotechnology having been used in their product, is still being evaluated. It's interesting, I've got in my pocket a small can which is Sainsbury's Californian Tomato Puree and that is from the United States and it's been produced with a label that has quite clearly in yellow..... 

WOOD : Across the middle, "made with genetically modified tomatoes". 

ROWLAND : So that's been a decision made in the United States, that they will give consumers the choice to choose whether or not they will have tomatoes that do or do not contain elements that have been genetically modified. 

WOOD : Now, the reaction to that product has actually been quite positive, hasn't it? 

ROWLAND : It has and I think that's one of the issues that comes through, is that where the public can actually be convinced that there are strong Federal regulations in place that are assessing the food quality standards, then the technology will be judged on its own merits but I think the other debate is really along this issue of whether or not the products will be labelled and therefore whether or not consumers will have that opportunity to make a decision. 

WOOD : What about the question of negative labelling? 

ROWLAND : Well, I think that's an internal decision for countries to make. I know that Canada has allowed negative labelling of food and I think the EU also has enabled some companies to label their products to say that this product does not contain any genetically-altered substance and as you would have heard and you will hear no doubt from people from the Australian and New Zealand Food Authority, Australia has currently put out a draft standard for dealing with the labelling of foods produced or foods containing any amount of material that has been produced using biotechnology and contains genes or genetic material from other areas. 

JOHNSON : "Substantial equivalence" relates to a safety assessment, it's the way of determining the safety of a genetically-modified food or crop. 

WOOD : Tony Johnson, Principal Food Technologist with the Australian and New Zealand Food Authority. 

JOHNSON : "Substantial equivalence" shouldn't be looked at in the terms of labelling, to start off with. We've put down some criteria that we were likely to use in determining what labelling requirements are necessary, we don't use the terms "substantial equivalece" at all and one of the criteria is that if the food can't be demonstrated not to have allergenicity potential for a group of the population, then it would always require to be labelled and the other criteria are that we've proposed that if the food is no longer equivalent (and that is either the food or the product), then it would require to be labelled to say what the difference was and another criteria that we've proposed is that if there's a new compound or a new protein, for example, a protein that was unique to animal species and it had been put into a plant by genetic modification, then that would probably need to be labelled to alert vegans or whatever and the last point that we put down as a criteria was that if the ingredient in a food product was transgenic and/or contained transgenic organisms and was more than 5% of the product or the finished food product, then that would be required to be declared and we'd require that to be declared in the ingredient list, so it would have in brackets after it "genetically modified", for example. 

WOOD : But Carol Renouf from the Australian Consumers Association is critical of the draft labelling standard suggested by the Australian and New Zealand Food Authority. 

RENOUF : You have to allow the consumer to exercise their right to know and their right to choose. Now that would dictate that labels should be slapped onto everything which may not be practically feasible. Interestingly, the Food Authority again currently has its draft proposals out on labelling and they are suggesting five criteria for labelling which are very similar to the ones adopted in Europe. For example, things like they will ask for a label where there are ethical concerns or health concerns and the one that they have lobbed in which is a bit of an extra if you like is that where the food contains more than 5% of a genetically-modified ingredient or food, then there should be a label. Unfortunately that doesn't help consumers much because, for example, you will have a pizza containing pork from genetically-modified pigs that will be labelled because the pork makes up more than 5% and also could give rise to ethical concerns; but you will have the same pizza made from genetically-modified tomato paste and because the tomato paste is less than 5% won't be labelled, so in fact it's going to lead to total confusion in the market place. Where you have trans, you know, species, namely genes taken from one species and put into another, that causes a great deal more concern and rightly so, and particularly where you have human genes or animal genes involved, both from the ethical and the animal welfare points of view. 

WOOD : Carol Renouf, Senior Policy Officer with the Australian Consumers Association. Dr Tony Connor from the New Zealand Institute for Crop and Food Research can see safety and ethical concerns with transgenic crops, but he feels that from his research on genetically modified potatoes, given adequate testing, transgenic potatoes for example are no different in essence from naturally-bred varieties. 

CONNOR : I think that we often focus our attention on the risks of transgenic potatoes and the risks of genetic engineering but when you look at exactly what you're doing to the potato plant, the risks are the identical similar features of the risks associated with traditional breeding as well. 

WOOD : Now with the potato, what sort of genes are we looking at incorporating and what sort of carriers, how's it being actually done? 

CONNOR : Well, the genes we're putting into potatoes come from a wide range of sources, I mean they come from sometimes potatoes themselves, often other plants, but there's also work putting in genes from bacteria, fungi, viruses, other animals, and in some cases humans, into potatoes. And there's really two issues here - one is the issue of safety from a scientific perspective, the other one is the issue of ethics and really they are two separate arguments. There's the ethical argument on one point of view and safety and risk assessment on the other. Now often people confuse the two arguments and but there's a definite distinction here. From a safety assessment point of view you can actually argue that with genetic engineering, no matter where the genes come from, we know exactly what that gene is. We know every base pair of DNA and if there's any safety assessment to be done, we know exactly what we're looking for and you have to contrast that with traditional potato breeding. Through the last five or six decades, potato breeders have quite commonly crossed potato with other related wild species, very high in alkaloid production and brought in segments of DNA that they know nothing about, other than the fact that they're transferring a trait for pest disease resistance without ever asking the question, "what's giving rise to this new resistance that I've put in through traditional breeding? "And not only that, they're transferring often a whole segment of a chromosome, not just the gene of interest that they're trying to transfer, but a whole lot of other bits of DNA they know nothing about. So while we readily accept that traditionally over many decades for use in our food, we get upset about doing something as specific as genetic engineering when we know in a far more precise manner exactly what we've done to the plant. So from a safety perspective, I believe transgenics offer greater precision in what we're trying to achieve; but that's a separate issue from the question of ethics. I'm not saying that transgenic potatoes are safe or transgenic any crop are safe, all I'm saying is that we know more about what we're doing and so we can assess the risks far more definitively than we can with traditional plant breeding. It's no more riskier or no more safer than traditional plant breeding. 

WOOD : Still, it's not the actual, that little bit of genetic material you're looking at which might be the problem, it's what that produces in terms of the bio-chemical actions of the plant consequentially what sort of proteins or products that it produces which in turn are going to or may be, may have some effect; and in terms of allergies, I suppose that's something that simply can't be predicted? 

CONNOR : To some extent you're right but also from the point of view of transgenics because we know exactly what the gene is, we can make more accurate predictions about allergenicity, so if there are questions to be asked, they can be addressed. 

WOOD : Now what about the question of ethics, the idea of human hormones in pigs or plants? 

CONNOR : Well, the question of ethics is very much a personal thing. As someone involved in the technology of plant breeding and transgenic development, I am not perturbed about the transfer of genes from animals to plants; I accept that others may be. When you talk to people about ethics, people often feel horrified about the idea of transferring, say, a human gene into a potato and the idea of actually eating a human gene as a mouthful of fruit or vegetable; but you've got to just bear in mind what we actually are eating. When we eat a mouthful of fruit or vegetable, we often will slough off our own cells inside our own mouth, so we're eating our own DNA all the time. The simple act of kissing a partner will often involve a transfer of cells from one to the other into the digestive tract. 

WOOD : Not to mention bacteria? 

CONNOR : Not to mention bacteria as well, yes, and so there's many parts of our daily life where we expose ourselves to animal or even human genes. Even in a normal vegetarian diet we're actually eating our own DNA quite often, so it's a different way of looking at ethics. It's an important issue, we have to address it but it's very much on an individual basis and that is why labelling of transgenic products is going to be so important so that people have the choice. 

WOOD : Dr Tony Connor from the New Zealand Institute for Crop and Food Research. So the importance of labelling is agreed by promoters of genetic technology and consumers alike. But one type of label that's not being criticised by consumers is for another new type of food product - the sort produced from crops grown organically without chemicals or under integrated pest management regimes (in other words, with the use of biological controls for pests and with a minimum of insecticides). Here's Phillipa Rowland again from the Bureau of Resource Sciences. 

ROWLAND : Well, I think it's part of a general growing trend in that many consumers around the world are becoming more interested not only in the safety of the end product but also in the production method that's been used to produce the food that goes on the table. 

WOOD : No pesticides for example? 

ROWLAND : Well, for example, the organic movement and the bio-dynamic movement are a clear example of that end of the spectrum where people have gone for using no chemical pesticides. But there are recent moves also in the United States, for example, where Wegman's, which is a small supermarket chain covering several states around Washington, has now developed an IPM label and that will be based on producers being certified and providing evidence that they have covered several elements of integrated pest management and IPM is really a technique for combining pesticide use with other techniques such as crop rotations, beneficial insects, manipulating the environment in a sense around the crop to minimise the need for chemicals; but pesticides can still be part of an IPM program although the effort is made to reduce it. But the interesting thing in this situation, where you're actually for the first time getting a distinction between products that have been produced using IPM, it provides perhaps a market incentive for people to go down that track and I think in this situation there isn't a premium put on those food products but it just raises the stakes for producers wanting to put their products on to shelves, Wegman shelves, because they've declared that they will only accept products that have met their criteria. And that's somewhat analogous to the situation in Europe where you've got Sainsburys and several other supermarket chains now demanding integrated crop management protocols be met by growers; so I think you could say that is part of a general trend and ties in with the trend towards increased eco-labelling of products. 

WOOD : Phillipa Rowland from the Agricultural Production and Natural Resources Branch of the Australian Bureau of Resource Sciences. And before we leave the issue of labelling, most transgenic plant species are developed using some sort of marker gene, so that researchers can tell by testing for the obvious presence or absence of this gene whether a particular individual plant has the new desired gene or not. But commonly-used marker genes are often anti-biotic so there's a concern that commercial use of these sorts of transgenic crops could indirectly produce an increased resistance to particular anti-biotics in the human population. And there are also concerns about the possible spread of hardy genes into wild plant varieties, maybe leading to super-weeds that could change the species composition of local habitats. So, what better way to identify new experimental transgenic plants than by causing them to show a characteristic colour when illuminated - by using a gene from a jellyfish! Here's Dr Neil Stewart from the Biology Department of the University of North Carolina. 

STEWART : Well, this gene codes for a protein that we can see in real time. By just merely shining a light on the plant you can know that its transgenic and so if we think about plants crossing genes into wild relatives, this would be a very easy way to see where those genes are going and to monitor the flow of genes through eco-systems and environments. The beauty of this green fluorescent protein gene from jellyfish is that you can monitor it in real time with no special equipment and it's very quite easy, very nice system. 

WOOD : Is there a risk of transferring other possible, I don't know, allergenic effects or anything else from the genetic material of the jellyfish into whatever plants you're trying to put this fluorescent gene into? 

STEWART : Well, this technology is very new. We've just applied for patents last year in using green fluorescent protein or GFP as a monitoring tool. It's so new that we have not been able to do the tests yet and we of course still are in the early stages of developing the technology but it's very, very promising. The protein does not resemble other proteins that are allergenic so we have good reason to believe that it won't be, but of course, we need to do the bio-safety tests. 

WOOD : And in this case with jellyfish genes into plants, do you see that as a problem for acceptability? I mean, I know it's in the very early stages yet; what sort of plants for example do you see this sort of marker gene being used in? 

STEWART : Well, you could use it in any number of plants. Basically, you would use it in the plants that have wild relatives; for example, canola in the US, sunflower, but certainly any plants that have wild relatives that genes might be crossed into. Now the thing is, you can put switches on where the gene is only fluorescing in, say, the leaves and so the oil that would come from your canola or rape seed would not have any jellyfish products. But there is a squish effect of public perception I think and it's just one of those things that probably people will get over once they get used to the notion and we have to do a tremendous amount of education. DNA is DNA whether it comes from a plant or an animal. I would not be any less human if I had a plant gene to help cure a cancer that I might have. We have to keep in mind that genetic engineering is at the very early stages, much like the computer industry was 30 years ago. If you asked a person 30 years ago if they were ever going to need a personal computer at their workplace, they would have said no. 

WOOD : But there is a quantum difference, isn't there, with some sort of technology that can actually, perhaps uncontrollably in the long-term, alter the living things in your environment and possibly even yourself, in terms of allergies or susceptibilities to things or even toxicity perhaps? 

STEWART : Well, that's true. That's one reason why we are using biotechnology to help regulate biotechnology. That is, we're using the beast to cure itself of potential risk, because I'm an ecologist and I'm interested in public good and maintaining the beautiful natural resources that you have in Australia and biotechnology can help do that but you do have to manage risks, sometimes you have to decide not to release certain products because the risks are too great. In this case, we can use the green fluorescent protein as a tag, as a marker, that we can keep track of genetically-engineered plants where they could not have been monitored otherwise. And this is just the first gene, likely there will be other in-vivo genes; that is, genes that you can see in living things that you don't have to kill them or sample from them. They will be used and they will be better than this one but many of the things that we're learning about monitoring plants, we're using this gene which was just cloned four years ago. But what I do envision is different hues of this gene. There are now blue hues and reddish hues of this gene and so that you may tag a genetically-engineered plant for insect resistance with a blue gene and a genetically-engineered plant for herbicide resistance with a green gene and so there are all different kinds of colours that are being developed now and we can also probably use satellite imagery, the GIS system, to detect where these plants are throughout the world. The GIS technology is advancing at such a fast rate and so I envision a system that we can monitor transgenetic plants of various types and with various traits. 

WOOD : So you mean the satellite system? 

STEWART : Yes using a satellite to monitor where genetically-engineered plants are being grown. 

WOOD : The fluorescent marker gene being just that, a marker gene to indicate when the transgenic process has actually occurred, presumably then that could be used to replace some other marker genes that are currently used, particularly anti-biotics which some people are rather concerned about because of the possibility that they will create a situation where you've got reduced efficacy of the anti-biotic in general terms in the population, in the human population. 

STEWART : Yeah that's true. This is called a visual marker, it's not a selectable marker where you're having to put some drugs on the plant to kill the non-transgenic tissue. You merely have to see where the transgenic tissue is, so in that regard it's much better than selectable markers like kanamycin. 

WOOD : Dr Neil Stewart from the Biology Department of the University of North Carolina, winding up another edition of Science File. I'm Ian Wood, hope you enjoyed the show and of course Iíll be back again next Wednesday at the same time on Radio Australia, that's 0.30, 9.30, 14.30 and again at 21.30 for Science File. And of course we're on the Internet at http://www.abc.net.au/ra. Have a good week, see you then. 
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