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Summary:

Microbial eukaryotes represent the backbone of the eukaryotic tree of life, where their multicellular counterparts evolved several
times independently. While the diversity of animals, plants and fungi is well studied, that of microbial eukaryotes lag far behind
despite they represent the vast bulk of eukaryotic diversity. In recent years, an enormous genetic diversity of microbial eukaryotes
has been unveiled by the approach of metabarcoding (Burki et al., 2021) which consist in the high-throughput sequencing of genetic
markers from environmental samples. The large number of reads generated by this approach is normally classified into clusters of
diversity to reduce amplification or sequencing errors, generally so-called metabarcodes. And yet, a global oceanic survey found
that 86% of the metabarcodes do not match any reference sequence assigned to a given species (de Vargas et al., 2015). Since most
of such novel diversity is highly similar to characterized species, it has been regarded as intragenomic variability (Caron and Hu,
2019) and even shown in specific taxa; as in Radiolaria (Decelle et al., 2014; Sandin et al, 2022), Foraminifera (Greco et al., 2023),
or ciliates (Bachy et al., 2013; Gong et al., 2013; Santoferrara et al., 2016). Recent global scale comparative analyses have shown
that several metabarcodes with distinct biogeographic patterns can hide under the same morphological species, suggesting that
genetic diversification is decoupled from morphological diversification (Morard et al., 2024). A subsequent question is thus, are
such intragenomic biogeographical patterns common across eukaryotes? And if it so, could differential expression of intragenomic
variability be a consequence of ecological speciation? In this project we will mine the most comprehensive global metabarcoding
dataset (EukBank; Berney et al., 2023) to explore whether highly similar metabarcodes co-occur or have distinct biogeographical
patterns. To do so, the specific objectives are to (Objective 1) characterize the worldwide biogeography and abundance of described
examples of intragenomic variability and their related metabarcodes, and to (Objective 2) extend such search of highly similar
metabarcodes to all eukaryotes. The master student will benefit from the expertise and facilities available at the Biology and
Ecology of Abundant Protists Lab (beaplab.org/), within the Institute of Evolutionary Biology (ibe.upf-csic.es/). Promising
preliminary data and resources are already available. We anticipate that the outcome of the work proposed here will be submitted
for publication in a peer-reviewed scientific journal, such as Environmental Microbiology or The ISME Journal.
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Expected skills:

A programming language (preferably R, bash and/or python), and basic understanding on community ecology and/or numerical
ecology.

Possibility of funding:

No

Possible continuity with PhD:

No

Comments:

Possibility of remote/hybrid work



