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Status

ÅIRIS and partners involved in research projects 
financed by RCN with the goal to use eDNAand 
adapt to genosensingplatforms for marine 
monitoring
VTargetedspecies-specificmonitoringrelatedto 
ÅPetroleum
ÅAquaculture
ÅBaseline 

VWhatspecies arepresent?
VHow do they respondto alterationsin their chemical

and physicalenvironment?
VAre there species indicatorsof thesechanges? 
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ESP 2G and MBARI team at IRIS 

during mesocosm test in RCN 

MOAB project 

Sampling eDNAfrom microbes to 
eukaryotes using robotized platforms

UseeDNAfrom microbesto 
marine mammalsusinga 
single water sample

Usethe Environmental
Sample Processor(ESP) for 
eDNAsample 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 ?

Mooringand 
2G-ESP 
©MBARI

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


Workflow used for oil-related
microbial gene detection with ESP

5

NGS sequencingof oil-incubatedsamples
Identification of oil gene markers

ESP compatibletargetedasssays

ESP performanceevaluation
Baussant et al., 
2017



Highlights
ÅLabel-free & hybridizationbaseddirect detectionof nucleicacids
ÅMinimal sample preparationrequired
ÅReal-time data acquisitionin the form of binding curves
ÅHigh specificityof binding betweenimmobilizedprobeand 

analyte
ÅAssaytime within minutes

Surface plasmonresonance(SPR) basedgenosensingof microbial species of interest, 
e.g., hydrocarbondegradingbacteriaςbasedon nucleicacid (DNA or RNA) signatures

SPREETA biosensor1 (4 sensors in currentprototype)

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

RCN GENOMAPE (Petromaks2) 

Portable SPR instrument

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


Aim: To developa 16S rRNAbasedassayfor the detectionof the
cold-adaptedobligate alkanedegradingbacterium: Oleispira
antarcticaςusinga portable surfaceplasmonresonanceinstrument

Nucleicacid 
extraction

Captureof rRNA
moleculeswith
universal probes

SPR detectionof
target rRNAusinga 

specificprobe

Magneticbeads
functionalized
with universal 
probe

Gold surface
functionalizedwith
Oleispiraspecific
probe

Binding curves
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rRNAscapturedon
magneticbeads

Hybridizationof Oleispira
rRNAonto gold surface



Potentialapplicationwith FerryBox

ÅAdaptive sampling

ÅArchiving

ÅNear-real time analyis
of gene targets from 
microbesto small
plankton


