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Abstract

To understand the underlying mechanisms of adaptation to thermal stress in the mediterranean red coral, Corallium rubrum, we
studied two populations: a shallow one living at the edge of the specie’s range (5 m depth), and a deeper one living in more stable
thermal environment (40 m). A common garden experiment in aquaria showed different molecular phenotypes depending on the
depth of origin of the individuals and of their thermal history. The transcriptome of individuals sampled in situ a 5 m or 40 m depth
is currently under analysis, with more than 108sequences for both populations. Our study will offer consistent elements to discuss
the hot topic "plasticity vs local adaptation” in a context of climate change, and our results emphasize the conservation value of

marginal populations.
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Mediterranean benthic ecosystems, including Mediterranean red coral Corallium
rubrum, have been deeply impacted by therma anomalies during the last
decades [1]. Adaptive capacities for marine species facing climate change can be
understood at two different levels, at the individual level (i.e. phenotypic
plasticity) and at the population level (i.e. selection). The Mediterranean red
coral, Corallium rubrum, is well suited to study adaptative evolution in
heterogenous environment. This sessile species is present in contrasted
environments with a strong genetic structure [2], and differences of response to
thermal stress between populations. To understand the underlying mechanisms
of adaptation to thermal stress in this species, we studied three C. rubrum
populations from different depths (5 m, 20 m and 40 m depth) and therefore
different thermal regimes in the same area. We submitted red cora colonies to
different heat shocks in aquaria that mimicked in situ stresses in common garden
conditions. We measured the expression levels of several candidate genes by
real-time PCR. Heat Shock Protein 70 (HSP 70), considered as a real molecular
phenotype [4], showed significant differences of expression depending on the
depth of origin of theindividuals and of their thermal history.

Fig. 1. HSP 70 induction after heat shock for 5 m population (white bars) and
40 m population (grey bars). HSP 70 mRNA expression was caculated using
COlI as reference gene. Results are represented as mean+ SD. Stars indicates
significant differences (3 stars p<0.008, 2 stars p<0.016), S indicates significant
differences between control and stress condition in the same population.

A RNA-seq experiment (Illuminatechnology) performed on individuas sampled
in situ at 5 m and 40 m depth is currently under analysis, with more than 108
sequences for both populations. This analysis will provide usefull data to look
for potential genomic basis for red coral adaptation to climate change. Our study
will offer consistent elements to discuss the hot topic "plasticity vs loca
adaptation” in a context of climate change, and emphasizes the conservation
value of marginal populations [5].

689

References

1 - Garrabou, J, Coma, R., Bensoussan, N., Baly, M., Chevaldonng, P.,
Cigliano, M., Diaz, D., Harmelin, J. G., Gambi, M. C., Kersting, D. K. et a.
(2009). Mass mortality in Northwestern Mediterranean rocky benthic
communities: effects of the 2003 heat wave. Glob Change Biol. 15, 1090-1103.
2 - Ledoux, J.B., Mokhtar-Jamai, K., Roby, C., Féral, J.P., Garrabou, J. and
Aurelle, D. (2010a). Genetic survey of shallow populations of the
Mediterranean red coral [Corallium rubrum (Linnagus, 1758)]: new insights into
evolutionary processes shaping nuclear diversity and implications for
conservation. Mol Ecol. 19(4), 675-90.

3 - Torrents, O., Tambuté, E., Caminiti, N. and Garrabou, J. (2008). Upper
therma thresholds of shallow vs. deep populations of the precious
Mediterranean red coral Corallium rubrum: assessing the potential effects of
warming in the NW Mediterranean. J Exp Mar Biol Ecol. 357, 7-19.

4 - Barshis, D.J,, Ladner, JT., Oliver, T.A., Seneca, F.O., Traylor-Knowles, N.
and Palumbi S.R. (2013). Genomic basis for cora resilience to climate change.
PNAS. January 10.

5 - Bell, G. and Gonzalez A. (2011). Adaptation and Evolutionary Rescue in
Metapopulations Experiencing Environmental Deterioration. Science. 332
(6035), 1327-1330.

Rapp. Comm. int. Mer Médit., 40, 2013


http://www.tcpdf.org

