Preliminary metabolomic approach on the bacterial structure community of Haslea ostrearia
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1 Objective

Action 2.3: Growth interactions between
microorganisms (Régis Baron**)
*

In the marine diatom Haslea ostrearia, a water soluble
blue pigment commonly called marennine, which
accumulates predominantly in the apical regions of
the cells.
Pigment structure are different molecules belonging to
the same chemical family, but whose structure
remains unknown have shown its allelopathic,
antioxidant, antibacterial, antiviral, and growthinhibiting properties
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Haslea ostrearia (HO)produces a water-soluble, blue-green pigment, called marennine, with proven economic benefits (as a bioactive compound used to green
oysters, which improves their market value). The structure of the bacterial community was analyzed by PCR-TTGE before and after the isolation of H. ostrearia cells
recovered from 4 localities, to distinguish the relative part of the biotope and the biocenose and eventually to describe the temporal dynamic of the structure of the
bacterial community at two time-scales. The differences in genetic fingerprints, more especially high between two H. ostrearia isolates from Ile de Ré and Barre de
Mont (HO-R & HO-BDM) showed also the highest differences in the bacterial structure as the result of specific metabolomics profiles. The non-targeted
metabolomic investigation showed that these profiles were more distinct in case of bacteria-alga associations than for the H. ostrearia monoculture.

Untargeted metabolomic profiling UHPLC-ESI-QToF, through implementing a nontargeted analytical strategy via high resolution mass spectrometry (HRMS), was used to
detect small soluble extracellular target compounds produced by the bacteria and H.
ostrearia recovered from the culture medium.
LC-TOF/MS analysis samples: aliquots (5 μL) of each sample from the supernatant of H.
ostrearia cultures were separated
on a Kinetex, 1.7-μm C18 100 Å (Phenomenex) column
(150 × 2.1 mm) maintained at 40 °C, using an Agilent 1290 Infinity LC system with a
gradient mobile phase (0.5 mL min−1) comprising 0.1% aqueous acetic acid (A) and
acetonitrile containing 0.1% acetic acid (B). The gradient present was as follows: 5% B
from0 to 2.4 min, increasing to 25% B from2.4 to 4.5 min, then raised to 30% B from4.5
to 11 min, finally reaching 100% B from11 to 14 min and held there until 16.5 min,
followed by a decrease to 5% B until 20 min have elapsed and then maintained at 5% B
until 25 min. The eluent was directly introduced into the mass spectrometer by an
electrospray. Mass spectrometry was conducted on a 6540 UHD Q-TOF mass
spectrometer (Agilent Technologies, Waldbronn, Germany) operating in positive and
negative ion mode.
The capillary voltage, fragmentor voltage and skimmer were set at 3900, 150 and 60 V,
respectively. The sheath gas was measured at 350 °C (12 mL min−1) and the drying gas
at 175 °C (5 mL min−1) with a 43 Psi nebulizer. Nitrogen was used as the collision gas.
Mass spectra were acquired in a full scan analysis over an m/z range of 50–1700 using
an extended dynamic range and a centroid mode of storage. The data station operating
software was the Mass Hunter Workstation Software (B.06).

Here we present a Q-TOF LC/MS metabolomic
fingerprinting approach
- to investigate differential metabolites of
axenic versus non axenic H. ostrearia cultures.
- to focus on the specific metabolites of a
bacterial surrounding associated with the
activation or inhibition of the microalga
growing.
The Agilent suite of data processing software
makes feature finding, statistical analysis, and
identification easier. This enables rapid
transformation of complex raw data into
biologically relevant metabolite information.

This comprehensive study analyzes and search compounds of interest by focusing on the following comparisons. HO-R and BM clones separated and the removing effect of ES medium 1/3 is done
1.Co-culture inhibitory HO-bacterium vs. activating co-culture HO-bacterium growth of HO
2.Monoculture xenic vs. HO-activating bacteria co-culture
1/ This Venn Diagram brings up the specific
2/This Venn Diagram brings up the specific
3.Monoculture xenic vs. inhibiting HO-bacteria co-culture
compounds in each treatments (4) on Haslea
compounds in each treatment (4) on Haslea ostrearia
ostrearia of “Barre de Mont " (filter by frequency)
MarK
Control BDM: co-cult
B10 action
plus_Milieu
Experiment: BDM
monoculture
Common
MarK
Control Ré: co-cult
B10 action
plus_Milieu
Experiment: Ré
monoculture

ID
1

Rt
3.332

Mass
113.0837

Diff score
99.999

RMS
6.45

Loading
0.458

Corrélation
1

4

6.247

341.2563

99.939

7.66

0.457

0.99

3
5
2

5.936
6.925
5.33

330.1802
245.2349
244.0982

100
100
99.978

6.29
5.74
6.38

-0.458
-0.458
-0.402

-0.99
-0.99
-0.87

ID

Rt

Mass

Diff score

RMS

Loading

Corrélation

1
2

9.826
13.393

514.2674
764.5218

99.995
100

7.63
7.29

-0.707
-0.707

-1
-1

of “Ile de Ré" (filter by frequency)

Common

Fingerprinting by feature plots map
Processing data leads a project that contains sample files that are arranged in two groups:
- gr1: Control in Blue Co-culture of Ho and a growth promoter bacteria .
- Gr2: Experiment in red Mono culture of Ho without a growth promoter bacteria
Created method set to features (or compounds) finding, alignment, normalization, and filtering
parameters.
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