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It is extremely satisfying to see how 
our research can have a direct, positive 
impact on society.
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Studies of genetic material (DNA) thousands of years old have 
shed new and surprising light on how animals migrated to 
Australia and America thousands of years ago and why Ice Age 
animals such as the mammoths and the woolly rhinoceros met 
such sorry fates. These kinds of studies are notoriously difficult 
to conduct. However, center leader, Professor Eske Willerslev, 
has repeatedly impressed international research communities 
and made the covers of the most prestigious scientific journals.

From past to present
The methods developed by researchers at the Center for 
GeoGenetics for studying old DNA are now proving viable for 
today’s problems. It is likely that that these methods will change 
the way animal life is monitored in lakes, in rivers and on land in 
the future. For instance, it will be easier to determine the stock 
of endangered fish and define meaningful fishing quotas.

“This is a quantum leap,” says Willerslev.

The breakthrough came in 2011, when center researchers 
showed that animal life in lakes and streams could be analyzed 
on the basis of very small water samples. The water sample 
could not only identify the fish, insects, amphibians, crustaceans 
and mammals present in the lake, it could also show with 
surprisingly high accuracy the stock of the given animals in the 
lake. The group also showed that plant and mammal composition 
on land can be described by studying the DNA composition of 
very small soil samples.

Commercial possibilities
Supported by the Danish National Advanced Technology 
Foundation, the Center for GeoGenetics has started working 
with Amphi Consult and Eurofins Miljø to develop a commercial 
kit for DNA detection in water. Amphi Consult already offers 
such solutions. In a brochure about the method, the company 
explains: ”We haven’t done away with rubber boots, nets, head
lights and special microphones, but DNA technology is an 
excellent new tool.”

“It is in large part thanks to my Ph.D. student Philip Francis 
Thomsen and student Jos Kielgast that the DNA measurements 
of water have gained so much commercial interest and 
popularity,” Willerslev says.

“They immediately saw the huge financial potential of the 
discovery,” he adds, “and their keen interest in natural 
conservation and biodiversity gave them the right network to 
generate the commercial interest. Without them, we would not 
have come into contact with Amphi Consult, and the project 
would not have been commercialized and disseminated to the 
extent that it has.”

The results produced by the method are so good that Willerslev 
himself was quite surprised at its efficiency.

“Even soil samples can tell us a lot about the plants and animals 
living in a certain area,” he explains. “We have already tested 
the method in an animal park where we already know the variety 
and number of animals found in the area.”

Instead of spending time and energy on manually counting 
animal life, biologists and environmental authorities in the 
future can find the number in almost no time.

From curiositydriven frontier research to unforeseen 
applications
“It has taken many years to gain the realization and knowledge 
we now enjoy,” Willerslev points out. “Fundamentally, we begin 
with studies of old DNA in soil that my partner, Anders J. Hansen, 
and I conducted in 2003. Now, I think the technology is close to 
being applied on a large scale. I expect compilation methods to 
have changed radically within five years.”

If anyone does, Willerslev represents the type of researcher 
driven to give society new knowledge and insight into areas 
others scarcely thought possible. However, he says that the 
past several years have made him keenly aware of how 
research can also be used in other contexts.
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Research into the past will have  
unforeseen implications for the animals, 
humans and environment of today.

“It is extremely satisfying to see how our research can have a 
direct, positive impact on society,” he says.

He explains that the technique for finding faint DNA traces also 
opens brandnew vistas in medicine. To start with, certain types 
of cancer or inflammations may be caused by asyet undis
covered viruses. Finding unknown viruses mixed with human 
material is as difficult as studying old DNA. Willerslev thinks 
that this may be one reason why traditional methods have been 
unable to find such viruses.

“In both cases, you hold a tiny bit of interesting DNA in a sea of 
contamination,” he adds. “It is like looking for a needle in a 
haystack.”

“Following the work of mapping the first genome from a pre
historic human, which gained international attention, I was 
contacted by Lars Peter Nielsen from Statens Serum Institute, 
who thought that our methods might be used to find new 
viruses,” Willerslev points out. “Together we developed what 
would become the Cancer Pathogen Project supported by the 
Danish National Advanced Technology Foundation.

 “We master the techniques for making such analyses, but 
whether we can eventually find new viruses that cause cancer 
is obviously extremely uncertain,” Willerslev concludes. “These 
studies are very risky, but a discovery could have farreaching 
implications.”

Willerslev considers it both a key task and an exciting challenge 
to make research breakthroughs in one field and apply them in 
others. He thinks that researchers can easily see the possi
bilities. On the other hand, they need assistance in many areas.

“Researchers need to know where to take their ideas,” he 
maintains. “For instance, I know nothing about making 
investments and establishing companies.”
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