
“COST-ARRAY-2007”

PLANT DEFENCE RESPONSES PLANT DEFENCE RESPONSES 

TO ROOTTO ROOT--KNOT NEMATODE INTERACTIONKNOT NEMATODE INTERACTION

Soledad Sanz-Alférez



PLANTPLANT--NEMATODE INTERACTIONNEMATODE INTERACTION

RootRoot--knotknot
nematodesnematodes

((MeloidogyneMeloidogyne spsp.).)
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HostHost plantsplants

–– TomatoTomato
–– PotatoPotato
–– PepperPepper
–– SquashSquash
–– EggplantEggplant
–– CucumberCucumber
–– ……..
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NematodeNematode secretionssecretions / / PathogenicityPathogenicity factorsfactors
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GiantGiant cellscells

–– EnlargedEnlarged
–– MultinucleatedMultinucleated

GallsGalls
–– HypertrophyHypertrophy
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InfectedInfected rootroot cellscells –– gene expression changesgene expression changes
–– CellCell cyclecycle activationactivation

CYC1At
CDC2

– Osmotic stress
TobRB7
LEA like

– Phytohormones
auxin

– Cytoskeleton arquitecture
actin
tubulin
formin-like … /…

IMMEDIATE RESPONSES 
OF  INVADED CELLS
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LOCAL RESPONSES 
AND

GENE ACTIVATION

SYSTEMIC  RESPONSES 
AND

GENE ACTIVATION
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“SAR”“SAR”

“PRs”“PRs”

Local and systemic plant responses induced by nematode
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by GENE EXPRESSION PROFILINGby GENE EXPRESSION PROFILING

Experimental Experimental designdesign

TomatoTomato plantsplants vs. vs. MeloidogyneMeloidogyne javanicajavanica

leaves roots
X 3

4 dpi
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GENE EXPRESSION PROFILINGGENE EXPRESSION PROFILING

Control
leaves

Leaves from
Infected plants

Cy3 Cy5
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TOM1 TOM1 cDNAcDNA microarraymicroarray fromfrom CGEPCGEP--BoyceBoyce
ThomsonThomson InstituteInstitute
–– 12900 EST clones12900 EST clones
–– 8500 8500 independentindependent genesgenes
–– 384 384 wellwell platesplates

1. 1. HybridizationHybridization toto RNA RNA fromfrom leavesleaves ofof
infectedinfected plantsplants andand nonnon--infectedinfected plantsplants

2. 2. HybridizationHybridization RNA RNA fromfrom rootsroots andand nonnon--
infectedinfected rootsroots
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SystemicSystemic Gene Gene ExpressionExpression ProfilingProfiling

ResultsResults
–– NumericalNumerical datadata
–– Data Data processingprocessing: log: log22 transformationtransformation, ratio, ratio
–– NormalizationNormalization
–– StatisticsStatistics: mean, SD, : mean, SD, PvaluePvalue (<0.05)(<0.05)
–– IdentificationIdentification ofof differentiallydifferentially expressedexpressed

genes (FDR: genes (FDR: falsefalse discoverydiscovery raterate))
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236 236 diferentiallydiferentially expressedexpressed genesgenes

– 181 induced genes
– 55  repressed genes

FunctionalFunctional categoriescategories
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MainMain functionalfunctional categoriescategories ofof InducedInduced genesgenes

Otras 
funciones/ 

función 
desconoc.

29%

Regulación/
señalización

29%

Estrés 
biótico/
abiótico

29%

Metabol. de 
la pared 
celular
13%

UnkownUnkown
FunctionFunction

29%29%
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Biotic
And

Abiotic
Stresses

29%
Signal

Transduction
29%

MetabolismMetabolism
andand

CellCell wallwall
13%13%
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MainMain functionalfunctional categoriescategories ofof repressedrepressed genesgenes

Transporte
4%

Degradación 
de proteínas/
plegamiento

6%

Otras 
funciones/ 

función 
desconocida

39%

Señalización
regulación

20%

Metabolismo
10%

Estrés 
biótico/
abiótico

21%
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UnkownUnkown
FunctionFunction

39%39%

MetabolismMetabolism
10%10%

Biotic
And

Abiotic
Stresses

21%

Signal
Transduction

20%

ProteinProtein FateFate
6%6%

CellularCellular
transporttransport

4%4%
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ValidationValidation ofof data by realdata by real--time time qRTqRT--PCRPCR

SYBER SYBER GreenGreen
18S (18S (housekeepinghousekeeping gene)gene)
RelationRelation ofof CtCt valuesvalues
TriplicateTriplicate samplessamples
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Graphics obtained by real time qRT-PCR
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ConclusionsConclusions

MicroarrayMicroarray technologytechnology makesmakes itit possiblepossible toto obtainobtain informationinformation
aboutabout patternspatterns ofof systemicsystemic gene gene expressionexpression duringduring plantplant--
nematodenematode interactioninteraction

TheThe interactioninteraction ofof nematodenematode isis associatedassociated withwith a a suppressionsuppression
ofof plantplant defencedefence mechanismsmechanisms

DifferentialDifferential expressionexpression patternpattern refletsreflets thethe complexitycomplexity ofof plantplant
responses responses duringduring nematodenematode interactioninteraction
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In In thethe futurefuture

–– MicroarrayMicroarray data data fromfrom rootsroots assayassay (in (in 
progressprogress……))

–– ComparisonComparison toto gene gene expressionexpression patternspatterns
by by otherother speciesspecies ofof nematodesnematodes oror
pathogenspathogens usingusing TEDTED
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ThankThank youyou forfor youryour attentionattention
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