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Introduction

The marine diatom Haslea ostrearia produces a water-soluble blue-pigment named marennine of economic interest. But the lack of knowledge of the ecological conditions under which this microalga
develops in its natural ecosystem (oyster ponds), more especially bacteria-H. ostrearia interactions, prevents any optimization of its culture in well-controlled conditions.

The present work has been intended to: i) characterize the structure of the bacterial community of H. ostrearia from oyster ponds in different localities of the French Atlantic coast; ii) describe the temporal
dynamics of the bacterial community structure at the time scale of one culture cycle under laboratory conditions and after several subculturing steps.

A metabolic fingerprinting (untargeted approach) was aimed at assessing the global metabolic profile of H. ostrearia cultures, whether or not associated with the bacterial phycosphere.
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Fig. 3. Bacterial community structure of sediment Fig. 4. TTGE analysis of the bacterial community structure from biofilm
samples (Sed) and after isolation of H. ostrearia (Biof) (Biof) and water column (WL) samples after isolation of H. ostrearia from
collected in oyster ponds from various localities (B: various localities and subculturing in ES 1/3 medium under laboratory
Bouin, BM: La Barre-de-Monts, R: Isle of Ré, T: La conditions (B: Bouin, BM: La Barre-de-Monts, R: Isle of Ré, T. La
Tremblade). Tremblade). Arrows indicate the position of the band corresponding to the
suspected chloroplastic and/or mitochondrial DNA of H. ostrearia.
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Fig. 6. TTGE analysis of the global bacterial community structure of
Haslea ostrearia HO-R: Isle of Ré at the time of isolation (T-0) and
after 3, 6 and 9 months of cultivation (T-3, T-6 and T-9)

Conclusion

For the first time, this study has analyzed the bacterial ecosystem surrounding the marine diatom H. ostrearia and showed that this bacterial structure is specific to the geographic
origin of the microalgal isolate. Under laboratory conditions, once H. ostrearia has been isolated from oyster ponds, the bacterial community structure was shown to be resilient
over a 9-month subculturing despite structural changes at the culture time scale according to the growth stage. Similarly, the differences in bacterial structures of two H. ostrearia
isolates (HO-R and HO-BM) gave rise to specific metabolomic profiles. These profiles were more distinct with non-axenic microalgae, i.e. with inclusion of their associated bacteria,
than with axenic microalgae, thus suggesting reciprocal relationships between bacteria and H. ostrearia cells.

Moreover, in parallel of this first study, 36 bacterial strains have been isolated from the raw samples and cultured under appropriate conditions (Marine Agar 2216, 16°C).
Afterwards, all isolated strains were tested in co-culture with Haslea ostrearia under controlled conditions. Different responses have been observed on algal biomass production,
in comparison with a control (Haslea mono-culture). Maximal biomass, lag-time and p . have been modeled in order to select and identify bacteria species enhancing algal
biomass. Publication of this second part of COSELMAR action 2.3 will be done in 2016-17.
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