Exploring and Utilizing the Resources of the Sea
Conference

Exploring the Biotechnological potential of Deep-Sea Organisms in
the Azores Regien s
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HYDROTHERMAL ENERGY
& CHEMOSYNTHESIS

Carbon dioxide (CO;) + Water (H,0) +
Hydrogen Sulfide (H,S) + Oxygen (0,)

Carb* (CH,0) + Sulphuric Acid (H,SO,)
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.total absence of sunlight
Jlow levels of oxygen
Jow pH
.vent fluids rich in heavy mé
.seismic activity '
.unusual tepogfat,ures >350°C
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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?
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This animal is an interesting model of study

Signal transduction processes across cellular membranes
Cellular studies
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Physiological expe
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bacterial infections wound reactions  hyberbaric chamber IPOCAMP




Vibrio infections
W hole-mount in situ hybridization: distribution mytilin mRNA in gill filaments
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mytilin

mytilin gene expression following infection:
semi-quantitative RT-PCR
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Assessing the mussel s physiol ogic

Humoral studies Cellular studies




The Transcriptome of the deep sea hydrothermal vent mussel Bathymodiolus azoricus

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.
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Situation B:
environmentally challenged
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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 seguencing 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/
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Top Research article
abstract | High-throughput sequencing and analysis
of the gill tissue transcriptome from the deep-sea




1st transcriptome sequencing of a deep-sea

hydrothermal vent animal

DeepSea Vent scumots sz

Amino Acid Unigenes Gene ontology Photo Gallery About s

E-Value Description of BiastX contig hits

1.68071E-10

zgc:138589 [Danio rerio]

cell adhesion molecule 2 [Danio rerio]
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E-Value Description of BlastP aminoacids hits
1.88071E-10 zgc:138589 [Danio reriol

Source Description of Interpro protein hits

ID GO Description of Gene Ontology (GO)

0005509 calcium ion kinding
GC:0007158 hemophilic cell adhesion
GO:0018020 membrane
PFOOOZE 0005509 calcium ion kinding
PFOOOZE GC:0007158 hemophilic cell adhesion
PFODDZE GO:0018020 membrane
SMO0112 0005509 calcium ion kinding
SMO0112 GC:0007158 hemophilic cell adhesion
SMO0112 GC:0018020 membrane
P500232 0005509 calcium ion kinding
P500232 GC:0007158 hemophilic cell adhesion
P50D232 GO:0018020 membrane
P5502688 0005509 calcium ion kinding
P5502688 GC:0007158 hemophilic cell adhesion

P5502688 GOe0018020 membrane
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Total: 253 proteins, displaying 20 proteins. Page 1/ 15.
Name Info ' Peptide Length No. ESTs BlastClust First Blastx Hit Description

MSPO1000040 96 392 39 0 NADH-ubiquinone oxidoreductase 42 kda subunit [Aedes aegypti]
MSPO 000047 ag 387 30 f%rrltl ﬁasein kinaze Il alpha subunit
MSPO1000048 20 386 17 0 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
MSPO1000062 80 a7z 221 0 Arginine kinase (AK)
MSPO1000064 20 371 g2 0 ino=sitol hexaphosphate kinase 2 [Gallus gallus]
MSPO 000384 ag 288 25 0 inositol hexaphosphate kinase 2 [Gallus gallus]
MSP0O1000400 25 287 9 0 hypothetical protein plu1344 [Phuturhabdusklllnr'?irlaégceens subsp. laumondii TTO1]
MZPO1000406 290 286 3 0 PREDICTED: =imilar to PX serine/threonine kinase [Strongylocentrotus purpuratus]
MSPO1000409 20 286 23 0 PREDICTED: =imilar to GHOYZ2&85p [Tribolium castaneum]
MSPOA 000413 06 285 10 0 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
MSPO1000422 80 285 22 0 pyruvate kinase [Candidatus Vesicomyosocius okutani HA]
MSPO100057S 290 270 17 0 WW domain binding protein 6; WBPS/SRPK-1 [Mus musculus]

MSPO1000640 o0 254 6 0 GJ195593 [Drosophila virilis]



