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Introduction

?h@z a new tool to study the diversity of toxic
phyteplankton in the Bay of Seine
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Detection of harmful algal blooms (HABs), also called red
tides, has become a challenging concern due to the direct
impacts on public health and economy. Current methods
consist in microscopic identification and enumeration of the
cells of interests. However it is time-consuming, tedious and
requires expert taxonomists. Advances in molecular biology
allow the development of new tools. In this context, we
aimed at developing a new DNA microarray: the phytochip. It
should be a rapid and accurate method dedicated to the
identification of the main toxic phytoplankton species in
French waters.
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3. DNA extraction

(CTAB procedure or the DNAeasy
Plant Mini Kit -Qiagen) :

5. Hybridization : 65° C for 30 min
on 8 zone custom slides

6. Scan: Innoscan 900
-microalgae cultures
-seawater spiked with cells
-environmental samples

7. Data analyses: MAPIX (Innopsys)

Probes were designed for the

TS 1-4 - 20110302_092 - CL174

TS 1-4 - 20110302_092 - CL1S5

Fluorescence Intensity

//P:seudo-nitzschia\\
‘/ \

Psn_gen_hf20 —

—> Clade australis/seriata

ﬁé Clade multiseries/pungens\ﬁ

Paustr5-2m
Seriata_ArbITS_8

> P australis

following species:

Pseudo-nitzschia

seriata f10

> P. seriata Seriata_ArbITS_8 P americana

P. australis

P. brasiliana

P. caciantha

P. calliantha

P. decipiens

P. delicatissima

seriata f4

Seriata_australis_ArbITS_25 multiseriesé

| —> P. multiseries PS N_multiseries_ArbITS_13 - %

pungens pl

—> P. pungens pyngens1-5bm

PSN pungens ArbITS 4

* PSN_multiseries_ArbITS_30

americana3lm

P americana americanaf?7

\\Psn_ge n_hf8 /

P. fraudulenta

americanafl0

Seawater spiked with Pseudo-nitzschia delicatissima cells
5 000 cells

10 000 cells
25 000 cells

50 000 cells
100 000 cells

ST Delicat_arbITS_5 P ga/aXIae
s P. delicatissima = o
Delicat_arbiTs 7 P. Pseudodelicatissima /
fraudulentalm CUSPidata
> P fraudulenta  fraudulenta_f13 P multiseries
PSN fraudulenta ArbITS 41 P pungens
cuspidata ArbITS 27 P seriata

Fluorescence Intensity

Specificity. of the probes was tested with various: monoclonal cultures,
mixtures of DNA from cultures, and natural seawater spiked with P
delicatissima cells. 8 species of the Pseudo-nitzschial genus can be detected
and accurately identified by specific probes of the phytochip. We propose
the following' hierarchical probe-set detemination’ key: toridentify’ Pseudo-
nitzschialspeciesiinienvironmentalisamples.

After withithe WEE
detected/in Cabourg (Bay of Seine)lintsamplesicollected the 04/07/12 and
06/08/12" Piamericanaiwasidetectediweeksi27:andi32; Pi pungensionlyiweek
32iand/Plaustralisswasidetectediweeki27.

Specific probes were designed for several Pseudo-nitzschia species responsible for the ASP (Amnesic Shellfish Poisoning),
species inducing PSP (Paralytic shellfish Poisoning) e.g. Alexandrium sp. and DSP (Diarrheic Shellfish Poisoning) e.g.

Dinosphysis sp. syndromes. We are currently testing the specificity and

our collection. A series of environmental samples collected in the Bay of Seine will be analyzed and results will be compared
with microscopic cell counts. The phytochip seems to be a promising method for the identification

of toxic phytoplankton and could be a useful tool to help environmental monitoring.
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sensitivity of the phytochip using DNA samples from

glass slides with phosphorus



