
Report on the course 

“Marine Evolutionary & Ecological Genomics”

Stazione Zoologica A.Dohrn, Naples, Italy, June 5-17, 2006

M.Sc. Karolina Kucharska (PhD student) from Institute of Oceanography, University of Gdańsk, Poland, participated from 5 to 17 June 2006 in “Marine genomics Europe training course”.  She presented a lecture during this course entitled : Genetic and Ecophysiological diversity of the invasive species, Mya arenaria (Bivalvia). History of introduction and dispersion of the soft-shell clam populations along European coasts based on mitochondrial DNA sequence data.

Cost of this participation has been covered from MarBEF funds. 

Opinion of PhD student about the course : This course let me widen my knowledge from population genetics, phylogeny and phylogeography domains, through studies of the different phylogenetic techniques. I think that this experience could be useful and hope take advantage of it in my futures studies. That was also a great occasion to meet a 
new people from the different countries, exchange the scientific experiences and made 
contacts with perspectives for the future cooperation. Below you will find 
the detailed program of this course and abstract of my presentation.

Marine Evolutionary & Ecological Genomics
MGE Summer Course
5-16 June 2006

Stazione Zoologica “A. Dohrn” (SZN)

Sunday, June 4

19.00 – 20.00
Welcome buffet at SZN (Fresco room) with historical presentation by Christiane Groeben (SZN Historical Archive)

Monday, June 5: Phylogeny I - Wiebe Kooistra
09.00 - 09.45

Welcome/information – Gabriele Procaccini/Jeanine Olsen
09.45 - 10.30        
lecture: Introduction into Phylogenetics
10.30 - 11.00   
coffee
11.00 - 12.30     
lecture: Introduction into Phylogenetics cont.
12.30 - 14.00     
lunch - at 'mensa'
14.00 - 15.30 

lecture: Markers - Jeanine Olsen
15.30 - 16.00   
coffee
16.00 - 18.00    
tutorials: Phylogenetics in genomics
18.00 - 19.00       
presentations from 6 participants, 10 min each

Tuesday, June 6: Phylogeny II - Giacomo Bernardi
09.00 - 10.30

lecture: Maximum Likelihood techniques/ tree statistics

10.30 - 11.00   
coffee
11.00 - 12.30    
lecture: Molecular clocks/Bayesian reconstructions

12.30 - 14.00   
lunch - at 'mensa'

14.00 - 15.30 

tutorials: Tree comparisons

15.30 - 16.00 

coffee
16.00 - 18.00    
tutorials: Molecular clocks

18.00 - 19.00 

presentations from 6 participants, 10 min each


Wednesday, June 7: Phylogeography; History@Sea - Jeanine Olsen & Giacomo Bernardi
09.00 - 10.30       
lecture: Introduction to concepts, questions and methods. 
10.30 - 11.00  

coffee
11.00 - 12.30     
lecture: Introduction to concepts, questions and methods, cont.
12.30 - 14.00 

lunch - at 'mensa'
14.00 - 15.30 

tutorials: The Atlantic-Mediterranean divide: contradictory 
evidence – G Bernardi 
15.30 - 16.00      
coffee
16.00 - 18.00    
tutorials: The trans-Arctic exchange and the last glacial 

maximum: testing hypotheses - J Olsen

18.00 - 19.00     
presentations from 6 participants, 10 min each
Thursday, June 8: Population genetics I; Diversity@Sea - Gabriele Procaccini & Filip Volckaert
09.00 – 10.00

lecture: Ecological genetics of marine organisms




Filip Volckaert

10.00 – 11.00

lecture: Spatial genetic structure in seagrass meadows 
Problems/caveats of clonal organisms



Gabriele Procaccini

11.00 – 11.30
coffee
11.30 – 12.30
lecture: Diversity @ sea: analysing genetic diversity in marine populations 

12.30 – 14.00
lunch - at ‘mensa’

14.00 – 15.30
tutorials: Tutorial on (1) assessing data quality and (2) extracting and assessing diversity information

15.30 – 16.00
coffee
16.00 – 18.00 
lecture: Two easy lessons on molecular evolution: 1) The logic of the genome. 2) The neo-selectionist theory of evolution. 

- Giorgio Bernardi

Friday, June 9: Population genetics II; Structure@Sea – Robin Waples

09.00 – 10.30
lecture: Structure in the sea: What is a population?

10.30 – 11.00
coffee
11.00 – 12.30
lecture: Structure in the sea: What is a population? (Continued)

12.30 – 14.00
lunch - at ‘mensa’

14.00 – 15.30
tutorials: Introduction to population genetic analysis and modelling

15.30 – 16.00
coffee
16.00 – 19.00 
tutorials: Analysis of sample datasets

Saturday, June 10: 

09.00 – 10.30
tutorials: wrap-up of previous week; questions & answers. 

10.30 – 11.00
coffee
11.00 – 12.30
tutorials: analysis of personal data sets & further explorations

Free afternoon

Sunday, June 11: Excursion, visit to Ischia

Monday, June 12: Comparative genomics I – Giorgio Valle

09.00 – 10.30
lecture: Genomic DNA sequencing

10.30 – 11.00
coffee
11.00 – 12.30
lecture: Photobacterium profundum as a model for high pressure adaptation

12.30 – 14.00
lunch - at ‘mensa’

14.00 – 15.30
tutorials: Analysis of repeated sequences in whole genomes

15.30 – 16.00
coffee
16.00 – 19.00 
tutorials cont.

Tuesday, June 13: Functional/environmental genomics I – Chris Bowler 

09.00 – 10.30
lecture: Insights into diatom biology from analysis of whole genome sequences I

10.30 – 11.00
coffee
11.00 – 12.30
lecture: Insights into diatom biology from analysis of whole genome sequences II

12.30 – 14.00
lunch - at ‘mensa’

14.00 – 15.30
tutorials: How to annotate a genome: Theory - definitions and tools available

15.30 – 16.00
coffee
16.00 – 19.00 
tutorials: How to annotate a genome: Practical - single gene annotation, data mining of ESTs and assessment of gene function

Wednesday, June 14: Functional/environmental genomics II – Klaus Valentin 

09.00 – 10.30
lecture: Why and how to establish an EST library

10.30 – 11.00
coffee
11.00 – 12.30
lecture: How to analyse and use an EST library

12.30 – 14.00
lunch - at ‘mensa’

14.00 – 15.30
tutorials: Identifying ESTs using BLAST

15.30 – 16.00
coffee
16.00 – 19.00 
tutorials: The Phylogena Tool

Thursday, June 15: Functional/environmental genomics III – Anti Vasemägi

09.00 – 10.30 
lecture: Strategies and challenges for dissecting functional genetic variation in non-model organisms 
10.30 – 11.00
coffee
11.00 – 12.30 
lecture: Strategies and challenges for dissecting functional genetic variation in non-model organisms (cont.)

12.30 – 14.00
lunch - at ‘mensa’

14.00 – 15.30 
tutorials: Hitchhiking (selective sweep) mapping and neutral population genetic simulations

15.30 – 16.00 
coffee
16.00 – 19.00 
tutorials cont.

Friday, June 16: Functional genomics – DJ de Koning

09.00 – 10.30
lecture: Linkage analysis theory

10.30 – 11.00
 coffee
11.00 – 11.45
lecture: Linkage analysis case study

12.00 – 13.00
open seminar: Chris Amymia "What does it take to make an adaptive immune system? New discoveries in the jawless fishes?"

13.00 – 14.30
buffet lunch - at course site

14.30 – 15.30
lecture: QTL analysis + case study

15.30 – 16.00
coffee
16.00 – 17.30 
tutorials: Case study using QTL Express

17.30 – 18.30 
Concluding remarks – Gabriele Procaccini


20.30 - 
Farewell Dinner

Abstract

Genetic and Ecophysiological diversity of the invasive species, Mya arenaria (Bivalvia). History of introduction and dispersion of the soft-shell clam populations along European coasts based on mitochondrial DNA sequence data.

Mya arenaria is known as an invasive species which has been transferred from America to Europe by man. According to Hessland (1946) this species was found in Europe first time after the voyage of Columbus, however, there is debate on the earliest occurrence of the Mya arenaria in European waters. It is possible that it has been transferred from North America to Europe by the Vikings. Soft-shell clam shows a high tolerance of a wide range of environmental conditions as a successful colonizer of the new habitats.

In this study we analyze the life and dispersion history of the non- native species Mya arenaria along European coasts based on mitochondrial DNA sequence data, as well as its adaptability to a wide range of environmental conditions, through studies of the different ecophisiological parameters like respiration rate, condition index and gametogenesis process. That will help us to evaluate the success of Mya arenaria, as an invader on the European coasts and find the response for the question, how much ecophysiological differences between investigated populations can be due to genetic differentiation and adaptation. These studies enable the construction of haplotype phylogenies, which could be used to examine the geographic distribution of genetic variation for Mya arenaria species. There were started the genetic analysis. The samples were collected from eight locations: Halifax (Atlantic); Reykjavik (Atlantic); Sylt (North Sea); Askö (Baltic Sea); Lomma (Baltic Sea); Mecklenburg Bay; Pomeranian Bay and Gulf of Gdansk (Baltic Sea). DNA was extracted from soft tissues by digestion in lysis buffers with an addition of proteinase K solution, than purified by ethanol precipitation and extracting with the buffers added to the DNeasy Tissue Kit for DNA isolation (QIAGEN). During the PCR reaction the primers   constructed at base of the “universal “DNA primer for polymerase chain reaction, amplification of fragment of the mitochondrial cytochrome c oxidase subunit I gene (COI) were used.  A fragment of approximately 535 base pairs (bp) was sequenced for each individual according to manufacture’s GENOSCREEN protocol. The sequences of COI gene will be trimmed to about 520 bp fragment and aligned manually using Bioedit and Chromas programs. In the first step we will investigate the genetic diversity for each population by calculating the number of mitochondrial haplotypes, and polymorphic sites, the nucleotide diversity and the gene diversity, using the DNASP version 4.10 softwere. The other phylogenetic analysis will be performed. At the same time there are examinees the ecophisiological parameters of the four populations along European coast: Gulf of Gdansk (Baltic Sea); Yerseke (North Sea) Morgat (Atlantic), Lagoon of Berre (Mediterranean Sea). There will be collected also the additional samples for the continuation of the genetic analysis. 

