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Genome of parasitic wasps released

Zoologists at Jena University involved in decoding "Nasonia” genome

When fully grown they have a diminutive size of only 1-2 mm: the "Nasonia” wasps. But great
hopes are drawn from them. Nasonia are parasitic insects in−festing fly pupae. By doing so, they
are naturally eliminating important agricultural pests. In order to pro−vide constant supply of food
for its offspring, the wasp must prevent the early death of the host flies - not less then 40-50 eggs
are laid into each pupa. As biological pest control Nasonia is not yet perfect. But this could be
changed in the future byusing genetic engineering since the whole genome of Nasonia has been
decoded by an international team of researchers supported by zoologists from JenaUniversity.
Their findings will be published in this Friday’s issue of the well renowned journal "Science"
(15/01/2010). "We now have the fully elaborated genome of Na−sonia at our disposal,” says Dr.
Reinhard Predel from the Fried−rich-Schiller-Uni−ver−sity Jena, pleased about it.

Nasonia has long been known for its useful way of life. The wasp also became in−teresting for
sciencists because its cells tend to contain their own ‘parasitoid’ "Wol−bachia" bac−teria. The
international team of researchers - lead by the US-American Prof. Dr. John H. Wer−ren - has
detected that these bacteria perform a strong lateral gene trans−fer with their host cells. That is
why bacteria genes can also be found in the wasp genome, which made the analysis of the
genome "quite dif−ficult,” as Rein−hard Pre−del can confirm. Finally the complete elimination of the
bacteria by anti−bio−tics confirmed the existence of an extensive transfer of genes.

The Jena zoologist and his colleague, Dr. Susanne Neupert, were not involved in the decoding
process itself. After having been invited to the international team for preparing the ground very well,
their contribution was the verification of the gene−ticists assumptions. If, for instance, the
geneticists gave a prediction that a certain gene was responsible for the production of hormones,
the neuropeptide experts in Jena faced the difficult experimental task to prove or to reject these
assumptions.

"We take a look inside the animals to see if the predicted end products exist,” Pre−del simplifies a
long-drawn-out process which needs not only scientific expertise but also craftsmanship. "The
concentration of hormones and transmitters is very low in this animal,” explains Susanne Neupert.
In order to carry out mass-spectrometric in−vestigations, the Jena scientists had to take
hormone-producing cell groups from the tiny wasp’s brain - a preparation between heartbeats since
"the miniaturization is extreme”, Predel confirms. In spite of frustrating moments - "we did not really
like this insect,” admits Predel - they were successful within a years time. Excellent mass spectra
could be produced. Due to the Jena analyses, numerous neuropep−tides could be identified and
possible functions in behaviourial control could be postulated.

"With this work, the genomes of the first parasitoid insects were classified,” Rein−hard Predel says
happily about this pioneering performance. Nasonia belongs to the more than 100.000 parasitoid
wasp species that could potentially be useful for human−−kind. In order to genetically optimize the
useful tiny insect and to better under−−stand the biology of Nasonia, "we have to sequence a few
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more related species,” Predel points out to future tasks. They will focus on the detection of genes
which are particularly important for the parasitic way of life. The start has been made - as the
current issue of "Science” as well as the detailed accompanying publications show.

Original publication:

"Functional and Evolutionary Insights from the Genomes of Three Parasitoid Na−so−nia Species",
Science, 15.1.2010
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