Analyzing holobiontic association between host and microbiota in passerines.
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Increasing number of studies provide evidence of the fundamental influence of gut microbiota (GM) on the physiology, behavior, fitness and evolution of host species. In this context, multicellular organisms are considered as holobionts, ie naturally indivisible entities including the host organism and its associated microbiota. The aim of this study is to analyze GM of wildlife passerines in the Czech Republic and test whether a coevolution process called "phylosymbiosis" takes place between the hosts and their gut microbiota. This phenomenon is a prerequisite to validate the Holobiont concept. Condition of the existence of phylosymbiosis between hosts and their microbiota, is the fact that phylogenetically related species show more similar composition of microbiota. The partial aim is to identify individual components of GM, whose composition is host-species specific and is potentially shaped by coevolutionary process.

Using the Illumina MiSeq platform, 164 rRNA bacterial gene amplicons derived from faecal samples of 486 individuals representing 57 species from the Czech Republic were sequenced. OTUs representing the bacterial groups present in GM were generated by DADA2 algorithm, using the expectation-maximization algorithm to correct sequencing errors. The evidence of phylosymbiosis was performed by the Procrustean analysis method along with variance analysis for multidimensional data based on the similarity of samples in the presence of GM bacterial units at different levels of sequence similarity for OTU clustering. To determine this phenomenon for individual GM components, OTUs clustering on a 95% sequence similarity threshold were similarly analyzed.

Significant positive dependence of GM composition on the host species included in the study was observed. The progression of this dependence along a scale of sequence similarities thresholds used for individual OTUs definition corresponds to the assumption of the existence of a phylosymbiotic relationship between GM and the host, although this effect is rather mild. Furthermore, individual OTUs, whose composition exhibits a high degree of dependence on the taxonomic relationships of the hosts, have been identified.
