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Context

Context of the introduction of Crassostrea gigas

Introduction of Crassostrea gigas originated 
from Japan

Native oyster in Europe : Ostrea edulis

Bonamia ostreae

Marteilia refrengens

Crash of O. edulis production

Cultivated oyster in Europe : Crassostrea angulata

Iridovirus

Crash of C. angulata production



Context

Crassostrea gigas way of life

Native range

Usually attach to rocks

- Habitat -

Estuarine and coastal marine 
waters of Japan and south-east Asia

Europe

When hard surfaces are scarce : 
-artificial hard substrate
-dead shell
-blue mussel beds …

Estuarine and coastal intertidal
 

marine 
waters



Context

Invasion history

1970s introduced massively on Atlantic coast

Progig

 

program // http://www.univ-brest.fr/IUEM/UMR6539/prog_scientif/progig/progig.htm

France

1976 : Warm summer reproduction in Brittany

1990-2006 : Natural populations in English Channel

1970-1980 : Natural populations in Marennes-Oleron
 

and
Arcachon

 

basins
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Context

Invasion history

1964
1975
1976

Oosterschelde

1980
The Netherlands

Dutch Delta region

Texel
1983

Wadden
 

sea

First introduction : 1964 in Oosterschelde

1975-1976 : first natural settlement

1980 : colonization of other estuaries

1983 : found in Texel
 

in the Wadden
 

sea



Context

Invasion history

Germany

Norway

Sweden
DK

ND

Reise

 

et al 2005. Wadden

 

Sea Ecosystem 19:155-61

-
 

Wadden
 

Sea -

1983 found in Texel

1986 commercial oyster farming in Sylt

1990s natural spread of larvae

o <. 100 o,ysters m,2

• :> 100 (Jcysters m,2
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Context

Invasion history

Germany

Norway

Sweden
DK

1999
1986

Denmark
Several attempts of oyster farming

Since 1999 natural populations

Oyster reefs in the Wadden
 

sea +
western part of Limfjorden

Sweden

Dense populations of recently 
settled oysters

Mortensen et al. 2007 10th ICSR //Nehring 2006 NOBANIS www.nobanis.org

Norway

No  aquaculture up to now

Hyp
 

: larval dispersal ?
Imported as food and released in 
the sea ?



Questions

Objective : Quantifying adaptative
 

part implied in C. gigas success

= “scan” of several loci trough the whole genome

Tools : population genomics («genome scan») / AFLP

SELECTION ?

Only opportunity or adaptation ?



Sampling

1 population from Japan

Data from D Minchin, S Gollasch, B. Galil, 2007

Sampling of natural populations

0 500 km 3 populations from France

2 populations from the Netherlands

1 population from Germany

3 populations from Denmark

1 population from Sweden

11 populations 528 samples



Tool-box

AFLP (amplified fragment length polymorphism)

Dominant marker
Require high DNA quality and quantity

assets

disadvantages

Multilocus
 

(>100 loci/primer pair)
No prior knowledge on the genome
Repeatability
High genome cover

principle

Enzyme digestion followed by successive PCR
Polymorphism of “presence/absence”



What has been done

The different markers

Test with AFLP : almost 30 primer pairs selected

SNP : all populations genotyped with 29 SNP 
and mapped on a linkage map 

53 microsatellites
 

already mapped on a linkage map

AFLP

Other kind of markers available in the lab

Sodium_Glucoseco-transp.0,0

Amylase_A34,9
Flavin_monoxygenase44,9
Elongation_Factor148,3
Amylase_B49,2
Serine Plastin55,5
ucdCg13363,0

Sili494,1
Cytochrome_P45095,0
ucdCg15695,6
Sili43102,9
BQ427367115,9
Bcl2124,4
ucdCg197130,6
Laccase144,0

Glutaryl_CoA168,9

Sili50195,8

VI

Sili150,0
ucdCg149 NADH_Dehydr.7,5

ucdCg21037,7
Sili742,2
ucdCg20345,8
ucdCg19662,7

Glutathion_S_transferase86,2

Sili37112,4

VII

528 samples genotyped with one primer pair 
almost 10 workable loci



Tool-box
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outlier

Based on simulated distributions of genetic differentiation estimators 
between population pairs

Beaumont and Nichols 1996 Proc. R. Soc. Lond. B 263, 1916-26

-
 

Beaumont and Nichols approach -

Fst outlier

Real data
Expected Fst under neutral equilibrium

95 % confidence interval under 
neutral equilibrium

Présentateur
Commentaires de présentation
First approach : Fst outlier. The assumption of this approach is that a neutral event will influence the whole genome in the same way. But selection is targeting  particular part of the genome. So here we will study a great number of loci and search loci that differed from the others in term of genetic differenciation. 

Comparaison avec simulation de l’attendu neutre approche de Baumont et Nichols cf publi.



Tool-box

Genome
 

scan

-
 

Valley of diversity -

Diversity

Distance (kb)

genes
Selection

Advantageous mutation fixation = selective sweep

Drop in diversity by hitch-hicking
in the neighbor of the mutation 

under selection



Genome scan = blind anonymous scan

It would be interesting to get more information about the region
under potential selection (gene, function, sequence…)

Perspective

Two scenarios

Selection not found

No trace of selection in C. gigas genome ?

The tool we used were not enough powerfull
 

?

Selection found, yes but…



To be continued…



Acknowledgements

Thanks to 

N. Bierne, 

S. Pien, 

L. Meistertzheim, 

H. T. Christensen, 

J. Petersen, 

D. B. Toring, 

M. S. Berggren

For samples



Les AFLP

ADN génomique

enzyme

restriction

Fragments
de ≠

 

taille

adaptateur

Fragments d’ADN encadrés
par des séquences connues

Pré-PCR

amorces
1 base sélective

PCR sélective

amorces
3 bases sélectives



Context

Crassostrea gigas way of life

Salinity

Temperature

Temperature needed for reproduction 

10 to 42 psu

Optimum for fertilization : 23 to 36 psu

4°C to 35°C
> 20°C

Estimated life expectancy 

30 years

Need sweet-tempered water during larval period (3-4weeks)

Nehring 2006. NOBANIS-Invasive Alien Species Fact Sheet // www.nobanis.org
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