INTRODUCTION:
Ixodes frontalis is an ornithophilic tick species widely distributed in europe that can vector multiple pathogens but is still understudied. Hornok et al., 2016 (Parasit vectors, 9: 101) showed that two genetic lineages are clearly recognizable in the populations of this tick species (haplotype a and b). bacterial symbionts of other ticks species have been investigated and shown to have fundamental roles for ticks survival and blood metabolism, however little is known about the symbionts of I. frontalis. Small sized screenings showed the presence of two symbiotic species: Midichloria mitochondrii and Spiroplasma ixodetis. Thus far, there is no data on the correlation between symbiont presence and ticks’ haplotypes. here, we aim to expand this knowledge. 

MATERIALS AND METHODS: I. frontalis specimens (larvae and nymphs) were collected from vegetation, in particular under bamboo bushes, using the flagging technique, in different areas in France and in Italy. Presence and load of M. mitochondrii and S. ixodetis were investigated with both qualitative and quantitative PCR. In addition, 16S metagenomics was performed on a subset of samples to investigate the community with an unbiased approach. CoI mitochondrial gene PCRS and sequencing were also performed to discriminate between the two lineages. furthermore, a correlation analysis was run to compare the molecular data of the symbionts with the tick haplotypes. 

RESULTS AND CONCLUSIONS: both symbionts were detected, M. mitochondrii with an higher prevalence (20.9%) than S. ixodetis (14.7%). Interestingly, a significant portion of the examined ticks (67.3%) lacked both symbionts, suggesting their role to be facultative mutualists. until now, 16S metagenomic analysis did not reveal any other symbiont candidates. regarding the haplotypes, the majority of the tested ticks belong to the lineage a (80%). The correlation between haplotype and presence of symbiont, showed that ticks belonging to lineage a carry both M. mitochondrii (26%) and S. ixodetis (17%), even if with different prevalence, while M. mitochondrii is absent in specimens of haplotype b and S. ixodetis is present at lower percentage (6%) 
