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Introduction
Molecular methods for detection of harmful algae

4 Y N

[ Molecular tools ] Monitoring programs:
Microscope
S observation y
- Quantitative PCR (gPCR) @ T

Bowers et al. 2000; Popels et al. 20033; Galluzzi et al. 2004

- Hybridization assays (fish hybridization, e
Alexandrium ?7??

sandwich hybridization, microarray) e
Scholin et al., 1996;1999;

Diercks et al., 2008: ALGADEC

Greenfield et al.,2008; Scholin et al., 2009: ESP

- Next generation Sequencing (NGS)
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Introduction
Molecular methods for detection of harmful algae
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[ Molecular tools ]

- Development of easy and
cost effective tools for the

- Quantitative PCR (qPCR) detection of toxic species

(microarray, colorimetric

SHA, electrochemical
- Hybridization assays (fish hy¥ ldizatica biosensor)

sandwich hybridization, mi

- Probe/primer design

- Next generation Sequencing (NGS) Consulting / Service

delivery
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Introduction
Sandwich hybridization
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Introduction
Sandwich Hybridization

Sandwich hybridization
assays in electrochemical format

Diercks et al., 2008, 2011. Orozco & Medlin, 2011

v Robustness, small size (versatility,
portability)

v" Integration in multisensor probes,
miniaturised flow systems

v Useful information at real time scale
(minimal sample handling requirements)
v" Mass production, low cost.
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0 u r goa | s A Sensing toxicants in Marine waters makes Sense using biosensors

"\ 1.Probes design

Development and validation of molecular probes for the
Identification of « Mediterranean » harmful algae

2.Probes test and validation

Development of fast/easy/cost effective protocols based
on molecular tools for species identification

3.Automatization

Automatization and miniaturization: integration
on a platform system

Sandwhich Hybridization
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1. Probe design: Database creation

Creation of a Database of 172 capture probes and signal
probes corresponding to around 80 species/complex of
species

» all but 10 genera/species capture probes tested In a
microarray format (EU FP7 project MIDTAL)

» all probes were tested in silico

»14 species tested In microtiter plate format and with total
RNA

»14 species tested In biosensor format for the positive
control
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2. Probe validation

i i GGETCTGAGAGEATEATCCCCCACACTEGGACTGAGACACGE!
GGCCCTGAGAGGGEGEATCCCCCACACTGGTACTGAGACGCGRE!

® C orres p on d IN g S p ecles GGECCTGAGAGEETEETCCCCCACACTEETACTEAGACACEEE
TGETCTGAGAGELTEATCAGCCACACTEGGACTGAGACECGE!

(G ene b an k) TEETCTGAGAGGATGATCAGCCACACTGGGACTGAGACECGET!
TGTTCTGAGAGELAGATCAGCCACACTEGGACTGAGACACGE!

Test In
silico

TGGTTTGAGAGGATGATCAGCARCACTGGGACTGAGACACGRT
TGETTTTAGRGGATGATCAGCAACACTGEGACTGAGRCRCGGEE

° M e Iti n g Te m pe ratu re (T m) y % G C y TGGTCTGAGAGGATGATCAGCCACACCGEGACTGAGACACGRT

- . . . GGCCCTGAGAGGGGGATCCCCCACACTGETACTGAGACACGRER!
GGTCCTGAGAGGGRAGATCCCCCACACTGRTACTGAGACACGRE!
pOtentIaI hal rpl ns (OI IgocalC) TGGTCTGAGAGGATGATCAGTCACACTGGRACTGAGACACGET

GGCCCTGRGRGGGGEGRACCCCCCACACTGETACTGAGRCRCGGER!

Computer

GGGTCTGAGAGGATGATCCCCCACACTGEGACTGAGACACGRT

° M | SMm a’tC h es GGETCTGAGAAGATTATCCCCCACACTGETACTGAGACACGER!

Test In Positive controls

VIVO

Lab

Cultures of target species

- Specificity

. Sensitivity

- Target species spiked
In natural sample

Environmental samples
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2. Probe validation

Methods

Test In Positive controls

VIVO

Lab

Cultures of target species

- Specificity

. Sensitivity

- Target species spiked
In natural sample

Environmental samples

Algal cultures

Cell counting

RNA extraction

SH Assay
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Methods

Algal cultures

Species Medium Sg)'fsnlj;y Tem;()fés':lture Origin
Alexandrium minutum (AM205) F/2;L1; K 38 20; 18 CSIC Barcelona
Alexandrium tamarense (VG0928) F/2;L1; K 32 20; 18 IEO Vigo
Alexandrium ostenfeldii (VGO956) F/2;L1; K 32 20 IEO Vigo
Chattonella subsalsa (CS0507 -BC) F/2; L1 36 20 UNCW
Chattonella subsalsa (CS0004-DE) F/2; L1 36 20 UNCW
Chattonella subsalsa (CS0507 -FL) F/2; L1 36 20 UNCW
Chattonella subsalsa (CS0704) F/2; L1 36 20 UNCW
Chattonella subsalsa (CS0607) F/2; L1 36 20 UNCW
Chattonella subsalsa (CS 0004 SS) F/2; L1 36 20 UNCW
Dinophysis acuminata (VGO1063) L1/20 32 18 [EO Vigo
Dinophysis acuta (VG0O1065) L1/20 32 18 IEO Vigo
Gymnodinium catenatum (GC12V) L1 32 20 IEO Vigo
Heterosigma hakashiwo (HA1V) L1 32 20; 18
Karenia brevis (CCMP718) L1 32 15
Karenia mikimoitoi (Km0703) F/2; L1; IMR 36 20
Karenia mikimoitoi (Km0605-1 ) F/2; L1; IMR 36 20
Karenia mikimoitoi (KM0606-1) F/2; L1; IMR 36 20
Karenia mikimoitoi (Km0608-1) F/2; L1; IMR 36 20
Lingulodinium polyedrum F/2 28 19
Mesodinium rubrum (AND-A0711) L1/20 32 15
Protoceratium reticulatum (GG1AM) L1 32 20; 18 IEO Vigo
Teleaulax amphioxeia (AND-A0710) L1 32 15 IEO Vigo
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Methods

Cell counting

Microscope
observation

Cell counting

(Flow cytometry)

Cell density over time
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Methods

Optimization of Lab Method for RNA extraction
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Methods

Development of a rapid and cost effective
colorimetric detection using sandwich
hybridization in a microtiter plate assay
(ELISA TEST)

»Optimization of incubation time, temperature and buffers
»Time reduction (<1h)

»Increase in sensitivity (1ng RNA)

SH Assay
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2. Probe validation
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2. Probe validation

Test of probes for positive control

O Probe 3b- A.ostenfeldil (abe)
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2. Probe validation

Calibration curves with RNA extracted from
cultures

Calibration curves with cultures spiked in natural
sample
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3. Towards automatization

Combined counter/reference

lectrode (AQ)
20 mm R
1 mm x

16 Working E. (Au)
0.5 mm d. each

A

<
<

=
Counter /
N—

nnectafs

Connectafs :

/Worklng

Voltammetric response ~_
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/ Software
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o Multichip
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]

Chip Single chip connector
(DropSens) (DropSens)
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3. Towards automatization

Optimization of sandwich hybridization in electrochemical format
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3. Towards automatization
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EU FP7 PROJECT « SMS » ff
A Sensing toxicants in Marine waters makes Sense using biosensors

SMS project aims to deliver a novel automated
networked system that will enable real-time
IN-situ monitoring of marine water status in
coastal areas by the detection of a series of
contaminants and TOXIC ALGAE
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Conclusions
Towards real-time in-situ monitoring of toxic algae
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Thanks for your attention!
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