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Monitoring seasonal dynamics of selected harmful
algae in the North Sea using molecular methods

Introduction of a fully automated biosensor
PimSprong, Johanna HesselThomas Hanké& Katja Metfie$

1 Alfred Wegener Institute, Airdandelshaferi2, 27570, Bremerhaven i
2 |siteg Bussenstrass27, 27570, Bremerhaven 7 M hssociarion



EnviGuard

N
s W

Content

A/

A Introduction
A Biosensor
A Calibration
A Outlook

11/21/2016

pim.sprong@awi.de



EnviGuard . .
e~ Introduction @AW/
A Monitoring of harmful algae

I Microscope

A Other potential methods
I RNA microarrays (Taylor et al., 2014)
I DNA chromatography chip (Nagai et al., 2016)
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e Introduction aAWI

A PhD project part oEnviGuard

i Development of highly specific and precisssiitu
measurement device for mamade chemical contaminants
and biohazards (microorganisms and toxins from biologica
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I Modular system

| Calibration of biosensor for harmful algae
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— = ToXicAlgaein the North Sea® MV

A Dinophysis
I Occurrence around Helgolanddderet al., 2012)

I Low levels oDinophysidoxins found in German Bight
(Krocket al., 2013)

A Alexandriumsp.

I Occurrence around Scotlant@iogbeet al., 2013)
I Harmful blooms at Orkney Islands

A Protoceratiunreticulatum

I Hoppenrath(2004) found cells at Helgoland using light
microscopy
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A Electrochemicadletectionof harmfulalgae
I Reactiortakesplaceon disposablesensorchip

I Basedon sandwhichhybridisation
A Captureandreporter probe

I Firstusedby Metfieset al., 2005

Anti-Dig

horseradishperoxide —
Reporter probe s

Capture probe
| —— RNA
Electrode
#
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e~ Biosensor e VI

A ALGADE®ierckset al., 2011)

I First semiautomateddevice

I Sizeof asmallsuitcase

I Usinga PalmSensterface

I Measuringtime: approx 2-2.5hours
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A AutoFiMandBioSens

I Fullyautomated
biosensor

I Modularsystem
consistingout of

A AutoFiMA filtration,
samplepreparation

A BioSeng\ detection
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A Fully automated sampling

A Water reservoir of 5 liter

A Can store up to 12 filters

A Possibility to add preservative/lysis buffer
A Ultrasonic device to break down cells
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AutoFiM

A Filtration
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s AutoFiM TV

A Ultrasonicdevice
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