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Direct PCR, DNA barcoding

Collaboration with FASTERIS SA (Geneva)




Single tube nested PCR for
sensitive detection of oomycetes
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ARISA Analysis of oomycete infected
Rhododendron leaves
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ITS rDNA PCR Amplification of oomycete
community from soil DNA
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ARISA analysis of oomycete community

from soil DNA
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Evolution rate of new species discovery during
time
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Morphological description : Ph. polonica




Morphological description: Py. recalcitrans
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Phylogenetic analysis of Phytophthora spp.

431] Ph, infestans haplotype lla
Ph. infestans haplotype lib
Ph. infastans haplotype la
Ph. andina

Ph. ipomoeae

Ph. mirabilis type IV

Ph. mirabilis type Il

Ph. mirabilis type V

Ph. mirabilis type |

Ph. mirabilis type Il

Ph. phaseoll

Ph. clandestina

Ph, iranica

Ph. nicotianae

Ph, cactorum

Ph. pseudolsugae

Ph. idael

Phylogenetic analysis based
on four concatenated genes :
(R-tubuline, EF1-a, NADH1
and COX1), induced by
Maximum Likelihood (PhyML)

Ph, meadii
Ph. colocasiae
Ph. citrophthora
Ph. tropicalis
Ph. inflata
Ph. citricola
soor— Ph. multiy
L ph. tentacutata
asar Ph. arecae
S00F Ph. holryosa
Ph. palmivora
Ph. megakarya
Ph. heveae
Ph. katsurae
Ph, ilicis

Ph. sylvatica sp. nov

Ph. megasperma

Ph. humicala H
Ph, taxon Salixsoil Ph_ hungarlca Sp_ nOV
Ph. gonapodyides
Ph. taxon Oaksoil
Ph. fragariae var. fraganae |
Ph. fragariae var. fragariae ||
Ph. fragariae var. rubi |
Ph. hybridf Dutch variant
Ph. fragariae var. rubi ||
Ph. sojae
Ph. sp. Spathiphylum
Ph. sinensis
Ph. vignae
Ph, cinnamomi

Ph, brassica
Ph. syringae
Ph. hibernalis
so00) Ph. ramorum US-type
Ph. ramaorum Eurcpean-type
Ph. lateralis
Fh. cryptogea

500 Ph. enythroseptica
Ph. drechsieri
Ph,
a7 Ph. insalita
gg[ Ph. guininea
Ph. richardiae
188 Py. boreale
L] Py. ostracodes
Py. ced wm

81




Phyloge

Unrooted
phylogenetic analysis
based on Internal
Transcribed Spacers
1 and 2 induced by
Bayesian Inference
(MrBayes v.3.1.2)

netic analysis of Pythium spp.
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owards a redefinition of oomycete genera
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Ph. hedraiandra

Ph. hedraiandra, a 3 ._,
species with high \

hYbridization CONTROL
potential spreading
on multiple hosts.




Fluorescence (640/530)

ramorum detection by real time PCR

Amplification Curves
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Ph. alni detection by real time PCR
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Ph. alni subsp. alni

Ph. alni subsp. multiformis

1] / i Ph. alni subsp. uniformis
[rrm—— Ph. alni subsp. alni
- / Ph. alni subsp. multiformis
*

JRPENENE = =

Amplitication Curvas

Ph. alni subsp. alni

Ph. alni subsp. uniformis

RSP S g



Detection of Py. spp. and Ph. spp. by microarray




Ph. ramorum, tissue colonization

P. ramorum in Rhododendron
cortex tissue, chlamydospores
with white-yellow
autofluorescence in cortex of
necrotic Rhododendron stem

Tissue of infected Rhododendron
leaves with Ph. ramorum structures,
hyphae with zoosporangia growing out
of stomata on discolored

leaf surface (vital staining with FUN® 1,
Molecular Probes), zoospore production
is induced, when infected

leaves were moistened and kept at low
temperatures (7°C)




Ph. ramorum, Genetic transformation

Transgenic Ph. ramorum strain BBA26/02-
4: CLSM micrographs indicating GFP
expression in germinating cysts.

Left: transmission image

Right: GFP signals

Transgenic Ph. ramorum strain BBA9/95 6G:
CLSM micrographs showing GFP expression in
protoplasm of zoosporangia and hyphae, yellow
signals: natural Ph. ramorum autofluorescence
in some hyphae, sporangium wall, base and
pedicel, GFP signals were amplified with Alexa
Fluor 488®labelled anti GFP antibodies
(Molecular Probes)



Genomic organisation of virulence factors
In oomycete genomes

P. sojae
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Evolutionary lines of oomycete virulence factors

Ascomycetes
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Outlook

Diversity of oomycete species using non culture based techniques
Reinforcing environmental monitoring tools (Molecular toolbox)
Evolutionary history of main virulence factors

Linking genetic phylogeny to morphology
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