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1) Purpose of the visit
The aim of this visit was to gain knowledge and experience on desman diet methodology that combines eDNA metabarcoding, Illumina next-generation sequencing and data analysis.
2) Description of the work carried out during the visit
During the grant period, I was able to learn and perform the entire laboratory procedures regarding COI metagenomics for diet assessment as well as microsatellite genotyping. In the first few days, I was able to learn and understand the entire protocol from an experienced genomic lab technician. Later on, I performed all the protocol with the desman samples in the laboratory of the host institution. The first step performed was the DNA extraction using Qiacube robot. I extracted 57 fecal samples using the developed protocol to obtain 200µl of DNA. The DNA was quantified using a Picogreen fluorometer methodology in order to obtain an accurate estimation of the DNA concentration for each sample. Samples were diluted or concentrated whenever necessary to obtain a final concentration of 2 ng/ul.

After this step, the amplicon PCR was performed using universal primers, developed in the host institution to successfully amplify insectivores (including desman) and its prey, which are tagged with Illumina overhang adapters, and using already established PCR conditions. PCR products were tested in an agarose gel to confirm amplification and size amplicon and purified using magnetic beads.

Following this, I perform a second PCR (called index PCR) to attach dual indices and Illumina sequencing adapters to each sample. After indexing, these libraries were purified using magnetic beads. After purification, libraries were pooled together and quantified using qPCR. Several dilutions were made and qPCR concentrations were compared and averaged. The pooled libraries will be sequenced in a NextSeq system along with other libraries that are currently being developed, from which paired-end reads will be obtained.

Twenty-five species-specific primer pairs designed to amplify desman microsatellite loci have been tested in five desman samples, previously genetically identified using a small fragment of the mtDNA cytochrome-b gene. These loci were grouped into five multiplexes, previously used to genotype the Pyrenean populations.This will allow to compare the genetic structure of our portuguese desman populations, whith those already studied in France.
   
3) Description of the main results obtained

During the visit grant period, no relevant data was obtained. Our samples will be loaded in the NextSeq along with samples of other projects to reduce the cost per sample. We expect to have raw data in the next few weeks, which will be validated and analysed by a bioinformatics in the host institution. Regarding microsatellite loci, samples were successfully amplified. These results will be used by the PhD student of the host institution in a scientific article where I will be associated.
4) Future collaboration with host institution (if applicable)

Future visits to the host institution are being planned to gain skills in NGS data analysis. Also, a PhD project has been developed in collaboration with the host institution and has been applied for funding. With this project, I will benefit from their knowledge and skills on NGS for eDNA metabarcoding.  
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
Previous studies on the desman diet in Pyrenean populations have shown preferential predation on Ephemeroptera, Plecoptera and Tricoptera taxa, as expected. Using our results, the dietary diversity and plasticity between northeast Portuguese and Pyrenean populations will be compared, which is expected to result in a scientific article. This will allow to better understand the ecology of this elusive species and therefore to better understand its habitat preferences. Moreover, the microsatellite analyses will also help to compare the genetic structure as well as the genetic diversity of the Pyrenean Desman in two distant areas: northern Portugal and French Pyrenees. This will also lead to a scientific article. 
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