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Abstract
Spittlebugs of the genus Philaenus underwent complex speciation related with geographic isolation, host plant
shifts and changes in sex determination. Consequently, at least 10 species have evolved in the Mediterranean
Basin and in the Middle East, and all but one of them stayed in their origin areas. Only the Philaenus spumarius
spread across the whole Palearctic region. This species has numerous colour morphs suggesting its high
polymorphism. Indeed, a very high level of genetic diversity has been observed among P. spumarius populations
across almost its entire range of distribution. There are two major mitochondrial lineages of this species, one
found in western and southern Europe and Middle East (SW) and the second in central, northern and eastern
Europe and northern and eastern Asia (NE). Both these lineages are subdivided into several distinct units, more
divergent in the Middle East. Nuclear markers additionally support a separation of the western and eastern
populations of the Mediterranean area. Interestingly, the two major mitochondrial lineages meet across the
mountain ranges of Europe and Asia, where hybridization occurs. In the contact zone in the Carpathians a
complex mixture of populations was observed, a cline in the north and a mosaic in the south. Moreover, the signs
of heteroplasmy were detected. The distribution of the major mitochondrial DNA lineages is mirrored by the
infection of Wolbachia. This endosymbiotic bacterium was found almost exclusively in NE clade. In the contact
zone, infection was also transmitted to some individuals belonged to the SW clade. The infection by the master
manipulator of invertebrate biology Wolbachia could be responsible for lineages diversification, however, this
phenomenon needs further studies. Studies on the relations between Philaenus taxa and on the association
between P. spumarius lineages and their microbiota showed that Wolbachia infects only three species (P.
spumarius, P. tesselatus, P. italosignus), and four species (P. italosignus, P. loukasi, P. signatus, P. spumarius) are
infected by also endosymbiotic Rickettsia. Microbiome analyses determined also several other symbiotic bacteria
infecting these spittlebugs. Sulcia (Flavobacteria) was detected in all Philaenus species as the most abundant,
what is consistent with its biology – it is obligate and mutualistic symbiont of Auchenorrhyncha creating amino
acids for its hosts.
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