Scientists beleive Antarctica holds next generation of antibiotics 
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JOHN HIGHFIELD: Well as we're talking about harvesting for human good or bad as it may be, there's a very interesting international gathering going on in Hobart this week. It's looking at microbial bio-prospecting. What is that? -- you may say. Well it seems the polar ice of Antarctica and its rocky outcrops could be the source of the next generation of antibiotics out of this. 

Not only are researchers discovering microbes which may have the potential to cure diseases in human beings, but it seems there are actually fish down there with antifreeze properties in their blood which may hold the key to controlling agricultural pests, extending the life of organs for human transplant and even making better ice creams for us to lick on. Nicole Johnston is in Hobart.

NICOLE JOHNSTON: Over 70 per cent of the world's antibiotics are made from bacteria called Actinomycetes. But like most of the world's resources, stocks of this bacteria are running out and drug companies are desperately searching for a new area to exploit. Scientists have turned to Antarctica and found soil in the region does contain the bacteria essential for making drugs. 

Leader of the biotechnology program at the Cooperative Research Centre for Antarctica, Doctor David Nichols, says the Antarctic bacteria is just what the pharmaceutical industry is looking for.

DAVID NICHOLS: They look very suitable. We've been able to discover a huge range of novel species of bacteria. Novel biodiversity that no-one has ever looked at before. So with the previous track record of these types of bacteria in providing antibiotics for the world's use, you'd have to think that there would be a very good chance that at least one of these new species from Antarctica would come up with a winning compound.

NICOLE JOHNSTON: Does it also have a lot of benefits in that you can culture the micro-organisms back in the lab and you don't actually have to go out and harvest huge amounts of it? 

DAVID NICHOLS: That's absolutely true. Microbial bio-prospecting as this type of exercise is called, is a very low environmental impact exercise. We only take very small amounts of environmental sample -- say a gram or so of soil. But from that soil we can then isolate literally hundreds or thousands of micro-organisms which we can characterise and then screen for human pharmaceutical production.

NICOLE JOHNSTON: Scientists have also discovered the bacteria in sea ice produces a meagre three fatty acids and could be the next reserve for health supplements.

DAVID NICHOLS: My samples that have been brought back have been able to be melted, thawed and micro-organisms resuscitated from those samples. So I guess there's the potential there for that to act as a deep freeze if you like, to give us access to micro-organisms that were encased in ice a very long time ago.

NICOLE JOHNSTON: In the freezing depths of the southern ocean, scientists have wondered, what stops fish blood from freezing solid? They've now discovered the proteins that stop ice crystals forming in the blood. 

Doctor Tony Haymet from the University of Houston, says these antifreeze properties are available for application to a range of industries.

TONY HAYMET: Anywhere where ice is important in our life, like in preservation of food, places where we don't want ice to occur, like preservation of kidneys, preservation of blood platelets, these molecules might be of use. 

Also related molecules might be useful in places where we do want ice to freeze. So making artificial snow under conditions where normal snow wouldn't form, or perhaps making ice form inside pests that might otherwise eat up our agricultural crops.

NICOLE JOHNSTON: The food industry is already using the technology. Doctor Tony Haymet.

TONY HAYMET: The first applications in the food industry are ready. I understand Unilever in the UK has used not our molecules, but related molecules in plants in a mechanism to make ice-cream and store it. And so when you brig it home from the store it doesn't get that grainy feeling with the ice crystal size increasing as the ice-cream warms up.

NICOLE JOHNSTON: The gas industry could also benefit. 

TONY HAYMET: These molecules also prevent the formation of little crystals called 'clathrate hydrates' in gas pipelines under the sea. And at the moment they're too expensive to be used for that process. Most oil companies use methanol as a mechanism to prevent formation of solids in the pipeline that -- if these solids form they clog up the pipeline and the gas stops flowing. 

But somewhere down the track I hope that we can perfect our mechanisms for making the molecules in the lab, and perhaps they'll be able to use for that application as well.

NICOLE JOHNSTON: If you use this sort of application, would it actually turn out to be a lot more environmentally friendly than using the chemicals that companies have to rely on at the moment?

TONY HAYMET: Well these are pretty harmless molecules. They naturally occur in fish. So they are quite benign molecules, and in our opinion, they're much more gentle than some of the molecule that are used say to make artificial snow. But really these are new molecules. So there aren't very many molecules that say, interact with the blood platelets in the way that these fish molecules do.

ELEANOR HALL: Doctor Tony Hayme.
