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Deep sea hydrothermal vents: 

(Parkes et al., 2014. Marine Geology 352: 409-425)

 Unstable and dynamic

 Without light nor oxygen

 Hydrostatic pressure

 Fluctuating temperatures

Hydrothermal fluid ≈ 350°C        Sea water ≈ 4°C

 The lab has tools to approach these environmental conditions (P and T°C).

 Better understanding of how microbial life is sustained in the abyss.
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« Origin of life »

Archaea= Looks like bacteria but has some eucaryotic-like biological 
processes



« Origin of life »

Arte: « Les vrais maîtres de la Terre : Les micro-organismes »

Article: Imachi et al., 2020



« Origin of life »

Why deep marine archaea ?
 Simple
 Adaptation to extreme environments (pressure and temperature)
 Study evolution
 Study Eucaryotic-like complex systems



« Origin of life »

Thermococcus barophilus 



-Isolated from a deep-sea hydrothermal vent (Atlantic zone, Snake Pit) (3500 m depth) (Marteinsson et al., 1999).

-Hyperthermophilic and non obligate piezophilic Archaea.

Thermococcus barophilus: 
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-Isolated from a deep-sea hydrothermal vent (Atlantic zone, Snake Pit) (3500 m depth) (Marteinsson et al., 1999).

-Hyperthermophilic and non obligate piezophilic Archaea.

 from 48°C to 100°C, opt. 85°C. 

 from 0,1 to 85 MPa, opt. 40 MPa (400 bars) (4’000m under sea level).

-Strict anaerobe.
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-Isolated from a deep-sea hydrothermal vent (Atlantic zone, Snake Pit) (3500 m depth) (Marteinsson et al., 1999).

-Hyperthermophilic and non obligate piezophilic Archaea.
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Thermococcus barophilus: 
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Thermococcus barophilus

What’s a genetic tool and why ?
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Thermococcus barophilus

What’s a genetic tool and why ?
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Thermococcus barophilus

What’s a genetic tool and why ?

OK… under conditions 
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Thermococcus barophilus

What’s a genetic tool and why ?

Mutant = missing gene somewhere

Here?

Here?

5



GENOMIC MAINTENANCE 



Genomic maintenance

And adaptation…
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Example : Deep Hydrothermal vents



Genomic maintenance
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Fundamental and conserved process



Genomic maintenance

Fundamental and conserved process

=
1 genome copy

2 genome copies

This is happening in you !
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Genomic maintenance
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Genomic maintenance
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Genomic maintenance
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T°C variations
P variations
pH variations 

Etc..



Genomic maintenance

6



Genomic maintenance

????

7



Genomic maintenance

7



Genomic maintenance
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Genomic maintenance
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Less REPAIR
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Less REPAIR



Less REPAIR
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Less REPAIR
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Paper Materials and Methods:

 T. barophilus cultivated at atmospheric pressure (0.1 Mpa) and optimal pressure (40MPa)

https://doi.org/10.1128/mbio.03200-23
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https://doi.org/10.1128/mbio.03200-23
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 Relies partly/mainly on REPAIR system for REPLICATION 

 Real cooperation of both modes to survive under pressure 

 To find out more: adaptation to changing environment and stress (cold, genotoxic, pH…)
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@Ifremer 2014 ( TAG & Snake Pit)



Thank you for your attention. 
Special thanks to ->

Laboratory of Microbiology of the Extreme Environments Ifremer – IUEM
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