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MolecularMolecular workwork

SequenceSequence analysisanalysis of dominant microbesof dominant microbes
relatedrelated toto ::

EcologicalEcological samplessamples
DiseaseDisease symptomssymptoms

RealReal--timetime QuantitaveQuantitave PCR PCR detectiondetection ofof
QuarantineQuarantine bacterialbacterial strainsstrains
QuarantineQuarantine fungalfungal strainsstrains
BioBio--controlcontrol strainsstrains



ConcernConcern

→→ Bias Bias whenwhen workingworking withwith ribosomalribosomal
sequencessequences !!!!

CaseCase--studystudy ::
CrossCross--detectiondetection of of relatedrelated speciesspecies
PolycistronicPolycistronic variationvariation



Microbial quality of compost for Microbial quality of compost for 
plant growthplant growth

TotalTotal bacterialbacterial populationpopulation analysisanalysis
→→ universaluniversal DGGEDGGE

SpecificSpecific microbialmicrobial groupsgroups
→→ groupgroup--specificspecific DGGE :DGGE :

Fungi
Actinomycetes
Spore-forming bacteria
Pseudomonads
Acidobacterium
Methanotrophs



MacroMacro--arrayarray forfor fungalfungal pathogenspathogens

Target : diagnosis of Target : diagnosis of diseasesdiseases in in woodywoody plant plant materialmaterial

WhyWhy ??
Diagnosis is Diagnosis is problematicproblematic ::
PathogensPathogens

OftenOften unculturableunculturable
DifficultDifficult toto identifyidentify usingusing conventionalconventional techniquestechniques..



Test DesignTest Design

Day 1

Day 2

Result: this azalea is contaminated with Phytophthora citricola

80 mg of tissue

DNA extraction
And purification

Universal PCR

Hybridisation and 
detection of the fungal signal

on the membrane



Test Design (2)Test Design (2)

spotted
Sequence region

DIG-labeled
probe



ResultsResults

SpecificSpecific detectiondetection of of 
important important pathogenspathogens ::

CylindrocladiumCylindrocladium spsp..
RhizoctoniaRhizoctonia spsp..
VerticilliumVerticillium spsp..
PythiumPythium aphanidermatumaphanidermatum
PythiumPythium debaryanumdebaryanum
PhytophthoraPhytophthora



ResultsResults (2)(2)
PathogenPathogen detectiondetection withinwithin the the PhytophthoraPhytophthora genus :genus :

- No relatives on the membrane

→ no cross-hybridisation

- Related strains on the membrane :

→ cross-hybridisation

- P. citricola = heterogenic sp.

→ discrimination of isolates from
different hosts

Host :   Azalea      Chamaecyparis



ArrayArray resultsresults

Array results supported by :

- Phylogenetic tree

- ARDRA



FinalFinal membranemembrane

51 51 fungalfungal isolatesisolates, , mostlymostly pathogenspathogens of  of  woodywoody
partsparts of the plantof the plant
ExtensionExtension toto leafleaf pathogenspathogens, e.g.:, e.g.:

P. P. ramorumramorum
PhytophthoraPhytophthora isolatesisolates fromfrom specificspecific leafleaf symptomssymptoms
PhomopsisPhomopsis spsp..
OvuliniaOvulinia spsp..
ColletotrichumColletotrichum spsp..
BotrytisBotrytis cinereacinerea
PestalotiaPestalotia spsp..



ApplicationsApplications

PathogenPathogen detectiondetection in :in :
WoodWood samples samples 

→→ correct correct resultsresults
Water samplesWater samples

→→ detectiondetection limit 2.10limit 2.1033 PhytophthoraPhytophthora
zozoöösporesspores/ml/ml



FurtherFurther improvementsimprovements

DevelopmentDevelopment of of fastfast protocol protocol basedbased onon direct direct detectiondetection
of the of the hybridshybrids

ImproveImprove sensitivitysensitivity of the of the detectiondetection in  water in  water solutionssolutions



MicroMicro--arrayarray interestsinterests

Evaluation of the microbiology in soil and  compost in Evaluation of the microbiology in soil and  compost in 
relation to :relation to :

soil fertility for plant growthsoil fertility for plant growth
disease suppressivenessdisease suppressiveness

fast detection and identification of fungal pathogens fast detection and identification of fungal pathogens 
transmitted by water solutionstransmitted by water solutions

Reliable detection and identification of pathogens in Reliable detection and identification of pathogens in 
wood sampleswood samples
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