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Task leader: Kerstin Johannesson

During the first year of BaltGene we have initiated the work to extend our data on genetic
structure of key Balticpgecies, and hence data is currently being generated to finally create
genetic maps. The organisms that we are generating new data for includes sticklebacks, perch,
pike, barnacle, bladderwrack and its dwarf relafiveus radicans. Additional data is

available for a range of species, including cod, herring, salmon, blue mussel and Baltic clam
from published reports. At the yearly meeting in March 2010 we will also start the discussion
on which method to use to generate these maps.

H'LA(IFJ(3.8/$"524'7 (=" T&=&'$(6$1(* (+-'$'6-61(#" 1+"9&1(
Task leader: Nils Ryman

This task focuses on delineating the genetic population structure of a series of ecologically
and economically important Baltic fishes, and examines how this information can be used for
identifying management units for conservation and sustainable harvest.

Work relating to particular species

Stickleback (Helsinki group): Collection of thregpined stickleback samples has been

completed, resulting in 35 samples of 50 fish covering all costed@altic Sea. DNA has

been extracted from most of the samples, and method development for large scale genotyping
is in progress. Genome scan studies that link to salinity adaptation have also been conducted,
and a manuscript on this is under review (Shianeidal., submitted). A separate study on
nine-spined stickleback describes the genetic structure of this species in Europe.

Atlantic herring (Gothenburg, Helsinki, and Stockholm groups): A study of temporal genetic
change over a 20 year period has beerticaled (Larsson et al. 2009), and another one
comparing the efficiency of different groups of genetic markers to detect population

structuring is under review (AndrZ et al., submitted). The collection of a more extensive data
set has been initiated; abd&@ samples of 100 fish covering the Gulf of Finland and Bay of
Bothnia has been assembled, and access to samples from the Swedish west coast and Poland
has been secured. Additional samples covering the Swedish west coast and Latvia will be
obtained in thespring 2010, at which time samples covering the most of the Baltic Sea will be
available.

Perch (Stockholm group): A study of spatial genetic differentiation over large areas of the
Swedish coast of the Baltic Sea has been completed (Olsson et altfesd)orfio cover

geographic areas with low sampling density, an additional sampling effort has been initiated,
and close to 300 fish have been collected along the coast from Lule to Stockholm (including
archipelagos); the sampling will continue during $speing of 2010.

Pike (Stockholm group): A sampling program has been initiated that aims at expanding a
previously collected set data, making it cover a larger part of the Baltic Sea. The major part of
this sampling program will be carried out in 2010.



Conceptual work on conservation and sustainable harvest

Within the BaltGene framework we have finished two papers dealing with conceptual and
practical limitations and problems relating to genetic differentiation and the sustainable use of
species characteed by a high degree of biocomplexity (Laikre et al. 2009a,b).

Staff

One PhD student has been hired within this task (Jacquelin DeFaveri; Helsinki group), and
two more ceworkers will join in early 2010 (Amber Teacher, pdsic, Helsinki group, and
LovisaWennerstrSm, PhD student, Stockholm group).
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Task leader: Roman Wenne

Mytilus (blue mussel)

European population dffytilus spp. are represented by three major spetfes:
galloprovincialis, M. edulis, M. trossulus. In marine ecosystenigytilus species are
inseparable and very important part of the water biotbfpe/us genus in Baltic Sea is an
heteroplasmic hybridW. edulis x M. trossulus). The characterisation dfytilus spp. in Baltic
Sea and usually usadolecular markers often are showing many disparities. To create new,
more reliable markers faytilus species and their hybrids discrimination we decided to
create complete DNA library.

About 2300 Expressed Sequence Tags (ESTOs) from gamets af/Baliic spp have been
sequenced and processed. A new received cDNA library and others, gdiflys
galloprovincialis ESTOs available in GenBank were used to SNPs discovery. From 1000
candidate SNP, 100 were chosen to SNP genotyping the Baltic popul@bdasP
genotyping the iPLEX" Assay will be used. 26 samples of musaéisilus, of

approximately 30 individuals each, were collected along the Baltic Sea coasts (from the
Danish Strait to the Bothnia Bay on the north).

Fucus (bladder wrack and narrow wick)

Evolution of a new species of macroalgae (Fucus radicans) has been studied using
microsatellite markers and populations from along the Swedish Baltic Sea coast. Using
coalescence based modelling, the time for divergence of this new species hasessdest
to be less than a few thousand years (Pereyra et al. 2009).
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Task leader: Lena Kautsky

A set of experimets assessing correlations between levels of individual genetic

variation and stress tolerance, growth rate, grazing and morphological characteristic has
been performed in the newly describe spediesys radicans, This species is unique in
having both digh degree of clones with various levels of heterozygosity and

genetically unique individuals in each population investigated so far along the coast of
the Bothnian Sea and around Saarama in Estonia.

A large number ofucus radicans individuals were coéicted from two sites on the
coast of Finland, known to have populations containing both different clones and unique
individuals (Pereyra et al. in manus.), and were genotypes. These thalli have since been



cultivated in tanks at Ask$ Laboratory (Baltic pespand TjSrn$ Laboratory
(Skagerack). Growth rate for different clones is followed in both sites under different
salinities. In addition, grazing preference on different genotyp&sak radicans
usingldothea baltica has been performed along with maasoents on morphological
traits, recovery from water loss and physiological performance.
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Task leader: Anti Vasimdgi

We have compiled a large database consisting of collection of scaleNanch&terial

together with meristic data (gill raker counts) in Baltic whitefiShrégonus sp.). The

collection currently contains over 5000 samples: 4743 records from Bothnian Bay, Bothnian
Sea and ¢land Islands areas, and 289 samples collected fromuthef&inland, Gulf of

Riga and Islands of Ruhnu, Vilsandi and Saaremaa. These samples have been collected by
several researchers over 50 years from 188ID. This will be the first step for

characterization of the neutral genetic diversity together weittation in adaptive phenotypic
traits in whitefish Coregonus sp.). In addition, salinity tolerance of whitefish eggjgarying
salinity levelshave been measureks a first indication supporting the brackish water
adaptation hypothesis in the BalSea whitefish populations, we observed marked decline in
survival of eggs from freshwater origin resulting in ca 40% lower survival irafd 1@

water compared to eggs originating from the Baltic whitefidhthe available samples for

gene expression alyses are stored W80 C and are readily available subsequent microarray
analyses. These samples will be used to evaluate the importance of natural selection over
neutral evolutionary forces shaping the Baltic whitefish genome. Described work wid be th
part of the PhD project of Siim Kahar, who in October 2009 started as a doctoral student in
University of Turku funded by Archimedes Foundation.
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Task leader: Ricardo Pereyra

During the first year, manipulae experiments on artificial conditions have been carried out

to induce the differential expressionAncus spp. The collection was planned to obtain two
species that partially overlap in their geographic distribution, so that the comparisons between
both species can render gene expression data on their adaptability to the salinity gradient in
the Baltic Sea. These manipulative experiments will reveal the ecological role of these
keystone species by exposing them to artificial choices of herbivores andhlier species

looking in search for shelter. Additional treatments to different salinitiegthaks spp will

render the intrinsic adaptations to the environment that each species may have. The
development and performance of the genomic experimehtseacarried out during the

second year of the project.
!
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Task leader: Linda Laikre

Geneticdiversity is the foundation for all biological diversity; the persistence and
evolutionary potential of species depend on it. The current lack of indicators and strategies for
monitoring gene level biodiversity is a serious problem in conservation maeaggem



Particularly for species under strong human and environmental pressure, such as many Baltic
Sea species, genetic monitoring programs are highly warranted to assure retained gene pools
and sustainable use of biological resources (Laikre et al. 2008)k&y reason for the current

lack of monitoring efforts is a general neglect of gene level biodiversity in national and
international conservation policy implement. World leaders have agreed on the conservation
of genetic diversity as an explicit goaltbe Convention on Biological Diversity (CBD).Yet,
important findings and conclusions from decades of conservation genetic research are not
translated into concrete conservation action in the arena of international policy development.
Initial work within task 3.1 has included a series of papers reviewing and highlighting the
current shortcomings of implementation of conservation policy with respect to genetic
diversity (Laikre et al. 2009a, Laikre et al. 2009b, Laikre in press).

Necessary prerequisites fdevelopment of genetic monitoring programmes include basic
spatietemporal genetic information on target species. Such information is being generated
within BaltGene for herring and perch (Larsson et al. 2009; AndrZ et al. submitted; Olsson et
al. submittel), and a review of already published knowledge of sgatigoral variability

patterns of Baltic species is generated within task 3.1. Another requirement needed for
developing genetic monitoring programs is information on sampling strategies to urdlerstan
the genetic dynamics of natural populations. Work in this respect within task 3.1 includes
ongoing theoretical and simulation studies of how to monitor the genetically effective
population size under various types of spatial genetic structures andrepstraiegies

(Ryman et al., manuscript). Also, the need for genetic monitoring and how it can be used for
identifying biocomplexity has been demonstrated in a study using brown trout as a model
organism (PalmZ et al, submitted). This empirical and tHeak&tformation will provide the
basis for further work within task 3.1.
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Task leader: Per Jonsson

We have determined the connectivity of all shallow Natura 2000 areas in the Baltic Sea
throughLagrangian dispersal simulations based on the Rossby Centre ocean circulation
model. One major result is identification of dispersal barriers that may correspond to
opportunities for local adaptations. In addition, we have developed a theoretical framework
for the selection of optimal networks of marine protected areas based on connectivity.
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Task leader: Carl André

During the first year of the project we have completed and published a study on changes in
genetic effective population size and diversity in Baltic herring between 1973 and 2003,
during which the census population of herring has declindd3&50 %. We found no

indications that diversity, measured as heterozygosity and number of alleles, or effective
population size, had changed during this time period (Larsson et al. 2009, Heredity online doi:
10.1038/hdy.2009.98.). We have also stantediscuss with mathematicians different

strategies fomodellinggenetic effects of different fishing regulations.
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Task leader: Carl Rova

During the initial stage of this WP a lot of Odesktop researchO has been conducted meaning
that the major research effort during this time has been on mapping the existintagoeer
systems and policy making processes in Sweden and Finland. This has mainly been done by
analysing official documents, reports and literatures. The purpose with this analyse is to
studying the capacity of prevailing governance systems in SwedenrdaddHio incorporate
genetic biodiversity. So far and by preliminary results, the capacity to incorporate genetic
biodiversity seems to be low, e.g., genetic biodiversity is not taken into consideration in
official documents and policy. Further, the theimad foundation for the relation between
network structure and management performance has been presented and discussed at an
internal research seminar in August'28 LuleE University of Technology. Research

Assistant Annica Sandstrsm will also holdiaternal research seminar (either Decembét 18

or in early January 2010) at LTU based on her findings during 2009. The title of the seminar
is: Amstitutional complexity and uncertainty - The issue of genetic diversity and fish stocking

in policyQ In thenext part of the project, interviews with actors involved in the policy process
will be selected on the basis of the findings from this analysis.
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Task leader: Carl Rova

The work to propose ways to fit governance systems to management of genetic biodiversity

will start when Task 4.1 is finished..
!
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Task leader: Kerstin Johannesson

The work with designing a webage providing welbased management advisory tools will
start late 2010.

H"1A(UFJ("#$%&'&(#W1&0(>-0A18-91

Task leader: Kerstin Johannesson

An enduser workshop is plannéd autumn 2011, possibly in collaboration with other
BONUS programmes. Dissemination to various national stakeholders is performed

continuously througtout the programme and is planned together with the programme end
user panel.
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Task leader: Kerstin Johannesson

Scientific results are published in good to very good international peer review journals. A
compilation of current scientific publications and manuscigpiovided as an Appendix to
this report(
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The work proceeds with only minor alterations from the original plan and financial plans.
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No adaptations needed atdlstage.
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The Centre for Marine Evolutionary Biology at the University of Gothenburg coordinated by

Kerstin Johannesson and started 20089 offers opportunities for synergies wighltGene
in both research and outreach.

CO&($8&O&("2(+8"7&1(*'($8&(56$60&(>-0A*7 (94" (&49&+$&.B(

(See below).

CO&($8&0&("2(+8"7&1(&498+$&.(5-0($8& (.&#*/&0"D#&1B

Deliverable 1:2 is somewhat unspecific. We have already delivered a publication ngeasurin
the rate of speciation fdtucus radicans, but in addition to this we will not be able to measure
rates of evolution, unless we find useful new mutations that are unique to Baltic populations
and therefore can be dated from the origin of the BalticlSleawise, we do not see that we

can estimate rate of QTL evolution during this project.

Deliverable 2:2 is expected to be delayed until month 36.
!
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