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1) Purpose of the visit
My doctoral thesis deals with population genomics in gilthead sea bream (Sparus aurata) and European sea bass (Dicentrarchus labrax) in a conservation context. One of the basic aims is the study of the interaction of wild and cultured fish populations, as there have been many cases of escapees in Greece with unknown consequences on wild stocks. This scientific area has only been extensively studied in Atlantic salmon in Norway until now. I have already sampled more than 2000 individuals and looked at the differentiation of stocks based on EST-SSRs, without detecting any significant genetic structure however. The recent advent of genomics has greatly facilitated the cost effective production of large amount of informative data and the power to look at genetic structure at finer detail. Therefore, I will now apply state of the art Next Generation Sequencing genomic techniques such as RAD sequencing, aiming to produce SNPs characteristic of wild or cultured populations. I have previously participated in the Autumn School entitled “An introduction to Conservation Genomics”, organized by the ConGenOmics ESF network, that gave me the basic knowledge background. This ESF call gave me the opportunity to get more affiliated with genomic techniques, ddRAD library construction and the analysis of genomic datasets in the laboratory of Dr Luca Bargelloni (Padova, Italy). The host’s research group has extensive experience in conservation genomics projects on various marine species, something that the lab in Greece is lacking. They have the know-how of NGS analysis, RAD techniques and genomic data handling and I had the opportunity to learn a lot by enrolling to their group in this short but intensive time period, applying this knowledge on my return to my lab in Greece.
2) Description of the work carried out during the visit
Our main goal was to get more affiliated with genomic techniques, ddRAD library construction and the analysis of genomic datasets.

Before any ddRAD library construction, priority was the DNA extraction of a set of samples. In total DNA of 480 both wild and farmed samples of Sparus aurata was extracted. DNA isolation was performed in batches of 96 samples. Four 96-well plates were handled with Stratec Invisorb DNA Tissue HTS 96 Kit, while one plate was extracted manually using an SSTNE protocol. 
Quantification of extracted DNA was performed with μDrop using a Thermo Scientific Multiskan GO device, measuring the optical density (OD) at 230, 260 and 280 nm wave-length. We also checked for degraded DNA running the samples in TAE 0.8% agarose gels using sybersafe for DNA staining. Based on this first QC, DNA samples were diluted at a concentration of 70ng/μl. A second quantification of the diluted DNA followed, using this time the more accurate technique of fluorecence absorption with a qPCR device. Samples with known concentration of DNA were used as standards. Further dilution at a concentration of 7 ng/μl of DNA was performed for all samples, based on the second quantification.
After the preparation of the DNA samples we proceeded with the construction of two ddRAD libraries. Each library contained 144 samples of the same DNA quality. The protocol for the construction consists of the following general steps: 1. Digestion of the high molucular weight DNA using two restriction enzymes (ddRAD - double digest Restriction site Assosiated DNA), 2. Add of barcoded adapters, 3.  Pooling of the samples, 4. Purification with Qiagen PCR MinElute Clean-up, 5. Run of size selection agarose gel, 6. DNA gel extraction using Qiagen MinElute Gel Clean-up, 7. Bulk PCR amplification, 8. Amplicon final purification and concentration using Qiagen MinElute PCR Clean-up and Ampure magnetic bead Clean-Up, 9. Final QC of the library on unstained agarose gel and quantification using Invitrogen QUBIT device. The two libraries were sent for sequencing on Hiseq 2500 Illumina sequencer.

Regarding the analysis of genomic datasets, I was introduced in data handling and analysis using the STACKS pipeline (http://creskolab.uoregon.edu/stacks/). As we did not have any data yet from the ddRAD libraries, we practised with 2bRAD data (another type of RAD sequencing) from previous projects of the host lab. I was guided on how every single program of the pipeline works, from demultiplexing the samples to the final SNP genotypes calling. Finally, we recently had received feedback from the sequencing providers regarding the ddRAD libraries and I will now apply the knowledge I have gained on actual ddRAD raw sequencing data.
   
3) Description of the main results obtained

The main results that were obtained throughout my short visit were the DNA extraction of 480 samples of S. aurata, the construction of two ddRAD libraries, the results of two ddRAD libraries NGS runs and the experience after working with all these techniques.


Regarding the analysis of the NGS data, until now we have obtained preliminary QC analysis of two ddRAD libraries and we are waiting for a lot more data to be available the next few weeks.


The first ddRAD library (D.labrax) was run on a Hiseq 2500 Illumina sequencer in fast mode. Two pairs of compressed illumina sequencing files were downloaded from sequence provider in Leuven (Belgium). After uncompressing, each file had ~453 million lines and was ~28GB each in size. Matching pairs of files had equal numbers of lines consistent with both files being complete. Each file contained ~113 million reads in FASTQ format. Read quality analysis with FastQC software indicated that the reads were of a high quality. After demultiplexing the samples, ~35% of the raw reads are PhiX174 control DNA, ~92% of non-control read-pairs have two intact restriction-sites and 121 million read-pairs remained after searching for the presence of intact RE sites, valid barcode pairs and removing low quality reads. The number of read-pairs per sample ranges from 67,793 to 2,445,596. As the number of read-pairs increase, the number of detected ddRAD-tags increases though it does begin to plateau. Rad-tags identified per sample vary from 1781 to 7399. On average ~8% of RAD-tags contain at least 1 SNP in an individual. Samples subgroups, based on the same sampling, show a different relationship between read-pairs and RAD-tags, possibly due to DNA quality.


The second ddRAD library (S. aurata) was run on a Miseq Illumina sequencer. A pair of compressed illumina sequencing files was downloaded also from Leuven. After uncompressing, each file had ~44 million lines and was ~5.9GB each in size. The matching pair of files had equal numbers of lines consistent with both files being also complete. Each file contained ~11 million reads in FASTQ format. Read quality analysis with FastQC software indicated that the reads were of the same high quality as the first library. After demultiplexing the samples, ~86% of the raw reads had two intact restriction sites while ~84% of the raw reads had two intact restriction sites and a valid barcode pair. After searching for the presence of intact RE sites, valid barcode pairs and removing low quality reads, remained ~8.3 million read-pairs. The number of read-pairs per sample ranges from 77 to 188375. Some samples have very few read-pairs and have effectively failed. Samples subgroups, based on the same sampling, have different average numbers of read-pairs. Due to the relatively small number of reads generated produced by Miseq runs, and the resultant paucity of read-pairs per sample, RAD-tag identification was not carried out as it would not be informative of the quality of the samples.

Further analysis of the samples and derived SNPs will follow after the completion of the final datasets. After the selection of the final informative SNPs, population analysis will be performed.     

4) Future collaboration with host institution (if applicable)

There is already a from distance collaboration with the host institution. Through this short visit though, contacts were made and possibilities of future collaborations were discussed.
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)
No projected publications/articles have resulted yet from the grant. Of course, ESF will be acknowledged in any future publications resulting from the work related with the grant. 
6) Other comments (if any)
I would really like to thank ConGenOmics programme and ESF for giving me the opportunity to develop and improve my skills and to transfer knowledge of the technical advances on the application of genomic techniques, back in my lab and my colleagues in Greece. 
