Introduction

Insects are armed with an evolutionarily conserved cell mediated immune-
defense mechanism, which may serves as a prototype of innate immunity in all
phyla of the animal kingdom. The fruit fly, Drosophila melanogaster, with its
philogenetically conserved innate immune system and well known genetic system,
Is one of the most frequently used model organisms to study regulation of cell
mediated immune defense and has been widely used model organism to study host
response to microbial and parasitic infections. Pathogens entering the hemocoel
trigger a systemic immune, which results in the synthesis and secretion of a large
set of humoral effector molecules, including antimicrobial peptides, the stress
response proteins and the activation of the cell mediated immune response. The
cell-mediated arm of the immune response is carried out by the hemocytes. The
plasmatocytes engulf microorganisms, the crystal cells are involved in
melanization and the lamellocytes participate in the encapsulation of large foreign
particles, like the eggs of parasitoid wasps.

We developed a new septic injury method in Drosophila melanogaster to
identify novel factors involved in the response. Using our method in a directed
screen and we identified the raspberry as a new candidate involved in defense

mechanisms. We examined the role of raspberry in the encapsulation reaction.



AIms

The focus of the presented work was to meet the following goals:

1. To develop a new septic injury method in Drosophila melanogaster,
which imitates injury often occurring in the natural habitat, and is

suitable to identify novel factors involved in host-pathogen interaction.

2. To construct a highly reproducible method, which is easy to perform and
suitable for large scale genetic screens and allows screening for activity

of potential antimicrobial drugs in vivo.

3. Validation of the method by using different Drosophila mutants known

to be involved in the immune response.
4. To perform a directed screen for genes involved in defense mechanism.

5. Examination of a newly identified — using our septic injury method —

gene in the cell-mediated immune response.



Methods

Wounding of adult flies was performed by cutting off the tarsal segments of
the first pair of legs. The wounded flies were placed into vials containing bacterial
lawn of Gram-negative (Escherichia coli and Serratia marcescens), and Gram-
pozitiv (Bacillus cereus var. mycoides). The survival rate of flies were monitored
for 77 hours.

Using GFP expressing Escherichia coli bacteria, we monitored entry of the
microbes through the wound into the body cavity by fluorescence microscopy.

We examined the effect of sterile injury on the survival of flies.

We validated our method by using mutations of different components of the
Immune response.

We tested the applicability of our septic injury assay for screening
antimicrobial agents.

We performed a directed screen for searching new factors involved in host-
pathogen interactions following a septic injury.

Using flow cytometry, we examined the role of raspberry (ras) in
phagocytosis. Using the hipomorph ras’ allel and RNA interference, we analyzed
the role of raspberry in encapsulation reaction. We examined of pseudopod-like

cytoplasmic extensions in hemocytes using fluorescence microscopy.



Results

1. We established a new method which imitates injury often occurring in
the natural habitat. The method is a highly reproducible, easy to perform

2. The method in suitable to identify novel factors involved in host-
pathogen interaction and allows screening for activity of potential
antimicrobial drugs in vivo.

3. Using GFP expressing E. coli, we visually displayed how the infection
takes place: bacteria enter into the body cavity through the wounded leg and
spread within the animal.

4, The technique was validated by using different Drosophila mutants
known to be involved in the regulation of the humoral immune response.

5. Our result showed that beside the important role of Hemolectin in
larval hemolymph clotting, it is also involved in the wound healing of the
adult Drosophila.

6. Using this novel septic injury method, we found that the raspberry
gene is involved in the survival of the flies after septic injury since the
survival rate of the mutants decreased significantly after B. cereus infection.
This gene encodes the Drosophila inosine monophosphate dehydrogenase,
which is a key enzyme of the de novo synthesis of guanine nucleotides.

7. We investigated the role of raspberry in the immune response of the
Drosophila larvae, especially in the encapsulation reaction after infection with
the parasitic wasp Leptopilina boulardi G486. The eclosion rate of wasps was
higher in the raspberry mutants (ras®) than in the wild type control group.
After wasp infestation the proportion of living wasp larvae was significantly

higher in the rasberry mutants compared to the control. The capsules in



rasberry mutants showed a loosened structure, the lamellocytes attached
improperly to the wasp eggs causing a defective encapsulation reaction. We
observed the same phenomena using two different rasberry RNAI constructs.
The results show that raspberry has a role in the defense against the parasitic
wasp Leptopilina boulardi and is required for a proper encapsulation
response. Possible explanation for the role of raspberry in the encapsulation
reaction is that it encodes the rate-limiting enzyme for GTP synthesis and thus
influences the function of enzymes requiring GTP. It is known that G proteins
and small GTPases are involved in the regulation of processes related to the
immune response. However, further studies must be conducted to elucidate
the exact pathways affected in the case of decreased IMPDH level in the

encapsulation reaction.
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