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Status

• IRIS and partners involved in research projects 
financed by RCN with the goal to use eDNA and 
adapt to genosensing platforms for marine 
monitoring
✓ Targeted species-specific monitoring related to 

• Petroleum
• Aquaculture
• Baseline 

✓What species are present?
✓How do they respond to alterations in their chemical

and physical environment ?
✓Are there species indicators of these changes ? 
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ESP 2G and MBARI team at IRIS 

during mesocosm test in RCN 

MOAB project 

Sampling eDNA from microbes to 
eukaryotes using robotized platforms

Use eDNA from microbes to 
marine mammals using a 
single water sample

Use the Environmental
Sample Processor (ESP) for 
eDNA sample analysis



Example of application 

RCN MOAB (Petromaks 2)
2012-2015

What microbial assemblage is there ? 
Identification and quantification of specific microbial assemblages

Can microbial diversity change tell us about the presence of

oil in seawater and ESP detect key early changes in situ ?

Mooring and 
2G-ESP 
©MBARI

http://forskningsradet.no/no/Forsiden/1173185591033


Work flow used for oil-related
microbial gene detection with ESP

5

NGS sequencing of oil-incubated samples
Identification of oil gene markers

ESP compatible targeted asssays

ESP performance evaluation
Baussant et al., 
2017



Highlights
• Label-free & hybridization based direct detection of nucleic acids
• Minimal sample preparation required
• Real-time data acquisition in the form of binding curves
• High specificity of binding between immobilized probe and 

analyte
• Assay time within minutes

Surface plasmon resonance (SPR) based genosensing of microbial species of interest, 
e.g., hydrocarbon degrading bacteria – based on nucleic acid (DNA or RNA) signatures

SPREETA biosensor1 (4 sensors in current prototype)

https://www.researchgate.net/publication/258335113_Immunoassays_and_Biosensors_for_the_Detection_of_Cyanobacterial_Toxins_in_Water1

RCN GENOMAPE (Petromaks 2) 

Portable SPR instrument

https://www.researchgate.net/publication/258335113_Immunoassays_and_Biosensors_for_the_Detection_of_Cyanobacterial_Toxins_in_Water


Aim: To develop a 16S rRNA based assay for the detection of the
cold-adapted obligate alkane degrading bacterium: Oleispira
antarctica – using a portable surface plasmon resonance instrument

Nucleic acid 
extraction

Capture of rRNA
molecules with

universal probes

SPR detection of
target rRNA using a 

specific probe

Magnetic beads
functionalized
with universal 
probe

Gold surface
functionalized with
Oleispira specific
probe
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rRNA onto gold surface



Potential application with FerryBox

• Adaptive sampling

• Archiving

• Near-real time analyis
of gene targets from 
microbes to small
plankton


