
ABSTRACT 

Sand flies (Diptera, Phlebotominae) are small biting insects and vectors of Leishmania spp. 

which cause medically and veterinary important disease – leishmaniasis. During the piercing 

of the host skin, sand fly females inject saliva to facilitate the blood feeding. The sand fly 

saliva is composed of many bioactive molecules which were shown to possess 

anti-inflammatory and anti-haemostatic functions. The saliva affects host’s immunity in the 

bite site and consequently enhances the survival and development of transmitted pathogens. 

Most of the studies focus on salivary proteins and enzymes of sand flies belonging to 

Phlebotomus and Lutzomyia genera, while salivary proteins from sand flies of the third genus 

Sergentomyia were neglected so far. In this thesis we focused on comparison of salivary 

proteins from two Phlebotomus species, namely Phlebotomus perniciosus and Phlebotomus 

orientalis, and Sergentomyia schwetzi. These sand fly species differ not only by the ecology 

and geographical distribution but also by host preferences. Both Phlebotomus species prefer 

large or medium-size mammals as the bloodmeal source, particularly rabbits, hares and dogs 

for P. perniciosus and cattle, goats, sheep and humans for P. orientalis. Contrarily, 

Sergentomyia sand flies are known for preferred feeding on reptiles but mammal biting 

behaviour was also reported. 

In the first part of this thesis we characterised main salivary proteins from S. schwetzi. 

Moreover, to reveal the adaptation on different hosts, we compared salivary proteins from two 

S. schwetzi lineages adapted to feeding either on geckos or on mice. To do so we used various 

studying approaches, particularly transcriptome sequencing, RNA-seq, proteome analysis by 

mass spectrometry and enzyme assays. We identified S. schwetzi homologues of all main sand 

fly salivary protein families. Interestingly, we detected secreted salivary ribonuclease, the 

enzyme previously found only in mosquitoes. The lineage comparison revealed higher 

hyaluronidase activity and higher expression of PpSP15-like protein in saliva of the lineage 

adapted to mice while the comparison of the proteome showed six proteins more abundant in 

saliva of lineage adapted to geckos. 

The second part of the thesis was focused on salivary yellow-related proteins (YRPs), 

which are known to bind host’s biogenic amines. We expressed P. perniciosus, P. orientalis 

and S. schwetzi YRPs in mammalian expression system and compared their amine-binding 

properties by microscale thermophoresis method and for P. perniciosus and P. orientalis also 

by in silico 3D structure modelling. Our analysis showed that each YRP homologue has 

different binding abilities. Importantly, we demonstrated that one YRP from each of both 



Phlebotomus species, P. perniciosus and P. orientalis, had high binding affinity to serotonin, 

biogenic amine which affects host’s platelet aggregation and vasoconstriction. Contrarily, two 

YRP homologues from S. schwetzi do not possess binding function to any of the tested 

biogenic amines, suggesting their possible adaptation to reptile hosts. 

In the last part of this Ph.D. thesis we revealed utilisation of recombinant YRP from 

P. perniciosus (PpeSP03B) as universal marker of exposure for dogs, which can be used in 

various endemic sites across the western half of Mediterranean basin. 


