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The piezosphere ‘
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Deep-sea >1000 m depth

v’ Largest biotope on Earth

v 75% of total ocean volume

v 62% of global biosphere

v’ Least known habitat on the globe
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Ecosystem services
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habitable
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)>‘ Carried out by prokaryotes ‘



Growth rate

Piezophiles

Microorganisms are classified by their
physiological response to pressure:

Piezosensitive microbes

Piezophilic

Grow optimally at 10-50 MPa

Obligate piezophilic
Piezotolerant

. \
Tolerate upAo 10 MPé\
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> The negative effect of decompression increases
with depth of retrieval
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Decompression effects

Incubation of deep-sea samples at atmospheric pressure Shifts in community composition
commonly underestimates in situ activity Japan Trench, 6000 m
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> Keeping in situ P is essential for the study of the
deep biosphere




High-Pressure Sample

>
1. 1L stainless-steel tube
(dimensions: 500 mm x

®60.3 mm x4 mm)

2. Screwed stainless steel cap
and seals tight with a rubber

O-ring

4. Unidirectional check valve is attached to the bottom-
end needle valve to allow flow of seawater inside the
sampler. The check valve was set to open when AP was
0.2 MPa using a high-pressure syringe pump.

3. Both the screwed cap
and the closed end of the
tube have integrated 4”
NPT male needle valves,
sealed tight with liquid
Teflon




High-Pressure Experime

Step 1
HP Sampler

Step 2
HP Piston pump

Step 3

HP incubation vessels

e Pressurized on deck *Transfer of known volume /OHP Reactor & HP Bottles \
* Re-opens when inside- of seawater to incubation .
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Sampling and experimentation up to 60 MPa = 6000 m depth

~~Pressure sensor

HPBs sterilized are ready to take
samples.

1) Tracer can be added on the top

of the floating piston.

2) Or HPB can be used to take seawater
samples maintaining the high
hydrostatic pressure all the time until
transfer in equipressure towards other
HPBs
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High Pressure Technology



Exhausttank

Filling valve (close)

Check-valve

High-pressure bottl

Pressure sensor

Sea-Bird® carousel

| High Pressure Serial Sampler (HPSS)
' Bianchi et al. DSR 1999
Tamburini et al. AME 2003

- Measurement of
prokaryotic activity in deep
waters at in situ conditions
up to 6000 m depth

-» Enrichment and
cultivation of piezophiles

- Emulation experiments /
Future scenarios



Deep biosphere — links within IG and inter- tional synergies

F@%TH Divisions

FOUNDATION FOR RESEARCH & TECHNOLOGY - HELLAS
INSTITUTE OF GEOENERGY

Environment & Circular Economy Fossil Fuels & C management Green Energy

Deep
biosphere Environmental impact Suitability assessment

Deep-sea Bioremediation
Ecosystem recovery after
disturbance

o © Synergies in:
.Oe- v’ Identification, location,
0 e | quantification of leaks

ydrogenotrophic microbes
H, loss & pore clogging

CO, storage

Poster #273 Poster #171



Who we are

Prof. Nikos“Pasadakis
Director

Dr. Evina Gontikaki
Assistant Researcher

Dr. Tasos Labropoulos
Scientific Associate

Affiliated Faculty

Prof. Nicolas Kalogerakis Dr. Spyros Bellas

Principal Researcher

Géorgia Charalampous
Scientific Associate (X-PRESS)

Dr. Manos Stamatakis
Assistant Researcher

N
\]

Vayanna Makri Chrysoula Tallarou Konstantina Selekou

PhD student PhD student Technical staff

Funding

HEALMED project: Hellenic Foundation
for Research and Innovation (HFRI), grant
number 1874 (2018 — 2021)

DEEPSEA project: Hellenic Foundation for
Research and Innovation (HFRI), grant
number 1510 (2018 — 2021)

X-PRESS project: Hellenic Foundation for
Research and Innovation (HFRI), grant
number 3604 (2022-2025)

(D

Research & Innovation

L Bufi g RECIONOFCreTe

W TIEPIOEPEIN KPNTNS

THANK YOU FOR YOUR ATTENTION




