Do invasive populations of Halophila stipulacea share a similar microbiome with their native counterparts?
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SAMPLING SITES

BACKGROUND

AIM OF THE STUDY

Seagrasses are known to host biofilms of highly diversified microbial
communities (‘seagrass holobiont’), which may have complex and
mutually beneficial interactions. We recently demonstrated that
integrated assessments of seagrass ecophysiology and associated
microbial community structure can help understand the capacity of a
seagrass species to persist and adapt to changes (Mejia et al. 2016;
Rotini et al. 2017). Halophila stipulacea (Forsskål) Ascherson is a tropical
seagrass and one of the first Lessepsian immigrants that crossed the
Suez Canal, establishing in the Mediterranean Sea (Lipkin, 1975; Sghaier
et al. 2011). Microbial communities associated with native and invasive
populations of H. stipulacea have never been compared.
Furtheremore, we do not know if microbial communities associated with
H. stipulacea in the Mediterranean sea are shared with neighboring
native species, such as Posidonia oceanica (Linnaeus) Delile.

1)Investigate diversity, structure and composition of
the microbiome associated with invasive populations
H. stipulacea growing in two sites in the Mediterranean
sea (Limassol, Cyprus) and compare with native
populations growing in the northern Gulf of Aqaba;
2)Investigate whether nearby growing seagrasses P.
oceanica and H. stipulacea (endemic vs invasive)
share their microbiome;

3)Couple microbial communities with ecophysiological
descriptors (total phenols, photosynthetic pigments,
leaf biometry, bed-density) in order to further
elucidate how microbial communities help seagrasses
cope with environmental and ecological changes.

Sampling design and activities
ENVIRONMENTAL
PARAMETER
Temperature (°C)

Site A

Site B

20.77± 0.01 20.89± 0.05

Conductivity (mS/cm) 53.66±0.03 53.33±5.10
Salinity (ppm)

For microbes: 5 samples collected
dividing leaves and rhizome/roots
directly underwater

39.04±0.02 38.7±3.74

pH

8.25±0.00

Eh (mV)

67.30±0.52 50.37±3.73

4 seawater samples
for nutrients

4 sediment samples for
granulometry and nutrients

8.27±0.01

For biometry and biochemistry: 15
samples collected 1 second leaf (for
Posidonia) or 5 leaves from the same
plant (for Halophila)
For density: plant shoots
were counted within a
20X20cm quadrat (n=4-6)
Depth: 7 m
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Site A

Site A - 34°38.508‘ N, 33°0.885‘ E
Multistressors
impact
(i.e.
proximity
with
the
main
country's port and aquaculture
unit); both species are present.

Site B
Site B - 34°34.083‘ N, 33°2.235‘ E
Pristine
environmental
conditions and absence of
human
impacts;
only
P.
oceanica is present.

Plant samples for microbial
analyses were processed to
get a bacterial pellet for
metagenomic DNA
extraction, according to
Mejia et al (2016).

Total phenol and photosynthetic pigment content will be
determined on leaf tissues, according to Rotini et al (2013)
and Mejia et al (2016). Also, C and N elemental content
and δ13C and δ15N isotope signatures will be analyzed.

FUTURE OUTCOMES
Results of this study will provide:
•new insights in the modulation of seagrass’ ecological status and
the associated epiphytic microbiome, in response to the
environmental conditions;
•first data of the microbial communities associated with P.
oceanica using next generation sequencing analysis;
•further understanding of the dynamics and roles of the microbiome
associated to H. stipulacea during the invasion process, allowing
comparisons with the same species from its native range and with
neighboring Mediterranean endemic species P. oceanica
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