
idw - Informationsdienst Wissenschaft
Nachrichten, Termine, Experten
idw - Informationsdienst Wissenschaft
Nachrichten, Termine, Experten

Press release
Veterinärmedizinische Universität Wien
Mag.rer.nat Georg Mair
11/11/2016
http://idw-online.de/en/news663037
Research results, Transfer of Science or Research
Biology, Environment / ecology, Nutrition / healthcare / nursing, Zoology / agricultural and forest sciences
transregional, national

 New findings about the deformed wing virus, a major factor in honey bee
 colony mortality
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In recent years, massive losses of honey bee colonies have occurred during winter in Europe and North
America. It could be shown that the Varroa mite and the deformed wing virus are the main factors
responsible for the alarming bee mortality. Researchers from the Vetmeduni Vienna have succeeded for
the first time in simulating the course of disease using artificial genetic material of the virus. The
symptoms of the so-called mite disease were reproduced in the laboratory without mites by the injection
of synthetic RNA. This enabled the prudent development of new strategies in order to protect the bee
population in the future. The results were published in the journal PLOS ONE.

The honey bee Apis mellifera plays an important role for the pollination of fruit and vegetable plants, besides its
significance for the production of honey and wax. Losses of entire bee colonies during winter have economic and – in
particular – ecological consequences as pollinators are missing in spring during blossom. Apiculture in North America
and Europe is especially affected by partly massive losses. Only during the winter months of 2014/2015, up to fifty per
cent of all bee colonies in some Austrian regions collapsed.
The main trigger of this bee mortality does not seem to be the use of pesticides in modern agriculture. Many studies
have shown that the survival of bee colonies strongly depends on the infestation with Varroa mites, widespread
blood-sucking parasites, and the transmission of deformed wing virus by these mites. A research group from the
Institute of Virology at the University of Veterinary Medicine, Vienna has developed a new laboratory system, which
enabled them to make an important step forward in the investigation of the virus. By using a molecular clone, they have
simulated the course of disease in a targeted way under laboratory conditions.

Artificial viral genomes of deformed wing virus

Up to now, scientists have only used samples of the deformed wing virus, which they had taken from infected bees.
“However, mixed and multiple infections can bias the results of such tests”, stated lead author Benjamin Lamp. For the
new test system, the researchers used artificial genetic material instead of natural samples of the deformed wing virus,
in order to clearly correlate the course of disease to the virus.
“Initially, we amplify the genetic RNA material of a virus and save it as a DNA copy in a vector, a specific transport
vehicle for genetic material. The resulting molecular clone enables us to produce artificial viruses, which are identical
and genetically defined,” explained Lamp. Insects infected with the artificial virus showed the same symptoms such as
discolouration, dwarfism, death or the eponymous deformation of the wing that also occur in natural infections. Thus, it
could be unambiguously shown that these symptoms are caused by the deformed wing virus.

Deformed wing virus detected in gland tissue

Besides the infection with the viral RNA under controlled laboratory conditions, also an unbiased picture of the disease
process could be shown. The scientists infected not only fully developed bees with the artificial genetic material of the
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virus, but also larvae and pupae. During the pupal stage, Lamp and his team analysed the target tissues and the host
cells – the cells the virus preferably infects.
The scientists found viral antigens – the specific protein molecules of the deformed wing virus – in all body areas.
However, neural, gland and connective tissue cells were particularly affected. “The high concentrations of viral proteins
– the antigens – in the glands could also indicate an oral transmission of the virus from one bee to another in the hive,”
explained Professor Till Rümenapf, last author and head of the Institute of Virology at the University of Veterinary
Medicine, Vienna. This could explain why the virus also remains present in the hives if it is not transmitted by the Varroa
mite. However, no viral proteins were detected in muscle and blood cells.

Various applications of the new method

By using the molecular clone, different aspects of the viral lifecycle could be simulated, manipulated and studied under
laboratory conditions. This concerns the transmission of the virus by the Varroa mite, the course of the infection and the
viral replication in different stages of development of honey bees. Controlled experimental conditions will enable the
development of new strategies in order to effectively reduce the losses of bee colonies caused by the virus.
The described experiments involved only one DWV strain, but the method can also be used for other strains. “In many
cases, a bee is not only infected with one virus species. Our test system provides a tool to find out, which viruses are
especially harmful and how viruses behave in multiple infections,” explained Lamp. “Thus, we can develop targeted
strategies against disease-causing viruses.”

About the deformed wing virus

The deformed wing virus (DWV) belongs to the family of Iflaviridae. These viruses are so-called RNA viruses. Their
genetic material only consists of one ribonucleotide strand, unlike the prevailing double-stranded DNA in mammals. In
most but not all cases, infections with the deformed wing virus are bound to an infestation of a hive with the Varroa
mite. “The virus persists in the hives and can even be detected if there are no parasites in the hive,” explained Benjamin
Lamp.

Service:
The article “Construction and Rescue of a Molecular Clone of Deformed Wing Virus (DWV)“ by Benjamin Lamp, Angelika
Url, Kerstin Seitz, Jürgen Eichhorn, Christiane Riedel, Leonie Janina Sinn, Stanislav Indik, Hemma Köglberger and Till
Rümenapf was published in the journal PLOS ONE.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0164639

About the University of Veterinary Medicine, Vienna
The University of Veterinary Medicine, Vienna in Austria is one of the leading academic and research institutions in the
field of Veterinary Sciences in Europe. About 1,300 employees and 2,300 students work on the campus in the north of
Vienna which also houses five university clinics and various research sites. Outside of Vienna the university operates
Teaching and Research Farms. www.vetmeduni.ac.at
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Apiculture in North America and Europe is especially affected by partly massive losses.
Benjamin Lamp/Vetmeduni Vienna
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The Varroa mite and the deformed wing virus are main factors responsible for alarming bee mortality.
Benjamin Lamp/Vetmeduni Vienna


