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.total absence of sunlight 

.low levels of oxygen 

.low pH 

.vent fluids rich in heavy metals 

.seismic activity 

.unusual temperatures > 350 ºC 

  



Physiological adaptations to extreme environments: how do we tackle the problem? 

Research activities aimed  

at understanding the 

mechanisms of adaptation 

to deep sea hydrothermal 

vent environments 

 

Host-defense mechanisms 

in vent mussels: 

are vent animals equipped 

with an immune  

system? 

 

 

 

 



This animal is an interesting model of study 

 
Signal transduction processes across cellular membranes 

Cellular studies 
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bacterial infections wound reactions hyberbaric chamber IPOCAMP 

Physiological experiments 



 

Vibrio infections  

18S 

25 20 15 10 

mytilin 

mytilin gene expression following infection:  

semi-quantitative RT-PCR 

Whole-mount in situ hybridization: distribution mytilin mRNA in gill filaments 

 

NF- B factor 

mytilin mytilin 
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 Assessing the musselôs physiological reactions in acclimatized aquaria 

Cellular studies Humoral studies 

Bacillus - lectin Bacillus  + lectin 



Situation A:  

unchallenged 
Situation B: 

environmentally challenged 

The set of all the genes being expressed at any given time, in any given cell or tissue or in 

any given individual in response to any  given stimulus. The transcriptome is the part of the 

genome being used to respond to specific environmental changes. 

Transcriptome A Transcriptome B 

(more genes are being expressed!) 

The Transcriptome of the deep sea hydrothermal vent mussel Bathymodiolus azoricus 



Retrospective 

1. 2010. We generated a catalog of genes associated with biological 

processes, cellular components and molecular functions. This provides the 

most comprehensive cDNA sequences resource currently available for deep 

sea organisms. 

 

2. The transcriptome sequencing constitutes a basis for expanding our 

knowledge on genes involved in the mussel internal defense system and 

other physiological reactions. 

http://transcriptomics.biocant.pt:8080/deepSeaVent/ 



1st  transcriptome sequencing of a deep-sea 

hydrothermal vent animal 

sequência  da 
proteína  

protein sequence  



GO:0004888 

kinase 

ferritin 


