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Rootstockscionsignalling factorsthat mediate
scionperformanceandgraft compatibility
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WG3:biotic and abiotic stresses ﬂ ™
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Workingfields WG2

|. Rootstockscionsignalling

Rootstock

Soil Leve

Il. Graftcompatibility

Aim I

elucidatingroot-derivedsignalghat facilitate improvedrootstock /scionperformance

Rootsignalsthat mediate scionperformance:

A Xylem increaseor decreaseof an existingsignallingcompound
A Phloem viareductionor increasein root demand(sinkstrength)

Signallingmechanisms

A chemicalions phytohormones proteins,peptides assimilates
A molecular smallRNAgepigeneticnechanisn)

A physical hydraulicand electricalsignals RO%ind C&+waves



Excitingorogressn metabolomicsand proteomicsfor sapprofiling

% Total ion chromatogram tomato XS

Metabolomics Albacete et a"“npggﬂiggf'
U-HPL@HR)MS/MSechnology

Xylemsap: 800metabolites(MW 90500)
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Experimentaldesign

Reciprocagraftingexperimentsbetweenwild type (wt) andasignalling mutant (m)

scion
rootstock

4 different rootstockscioncombinations

Focus omnrole of phytohormonesin abiotic stresssignallingin tomato
ABA:notabilis flacca sitiens(deficient); spSand spl2(overproducer$

Ethylene Neverripe (partly insensitive

Jasmoni@cid: JLYdeficieni)

Cytokinin IPT(overproduce), CKX2MM (deficient)

Auxin dgt (partly insensitive

Salicyliacid: nahG(deficieni)



Rootsuppliedcytokininsimprove shoot growth and
fruit yield under salt stress
Ghanenet al. 2011;Journal of Experimental Bota6®, 125140

100mM NaClfor 22 days 75mM NaClfor 3 months
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ABAoverproducing roots improve shoot growth and fru

yield under salt stress
Albacete et al. 2015lournal of Experimental Botafg, 22112220

30mM NaClfor 100days

SD/AC  SD/sp12 SD/sp5

Wild-Type (WT) scion
ABA.overproducingrootstock




Rootsupplied JA is needed to maintain stomatal
conductance as the soll dries (independen¥qf,
de Ollas et al.; unpublished (COMING UP )
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Rootsupplied ABA contributes to prevent
leaf growth inhibition at low temperature
Ntatsiet al. 2013 ScientiaHorticulturael49, 2838

Il Optimal Temperature (22 / 18°C)
Il Suboptimal Temperature (17 / 14 °C)
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Rootstock partial ethylene insensitivity increases
leaf growth at low temperature
Ntatsiet al. 2013 ScientiaHorticulturael49, 2838
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B Suboptimal Temperature (17 / 14 °C)
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Workingfields WG2

|. Rootstockscionsignalling

Il. Graftcompatibility

AimslI:

1. Toidentify the anatomical physiological molecularmarkersfor
graftincompatibility

2. Todevelopa testto predict(early) compatibilitysucces



Mechanismdanvolvedin graft compatibility

Research tools

- Scanning ElectronMicroscopy
ROS analyses
Geneexpressiorstudies

Physiological mechanisms

J 7 5 X7 } 1, 2
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cultivated
cardoon

SEM (S&P) images of interconnections between
artichoke/wild cardoon [AC] and artichoke/cultivated
cardoon [DF] grafting combinations, after 3 d from grafting.

CFF ChlorophylFluorescencémaging
Electricaimpedancemeasurements

U High graft compatibility was found

between globe artichoke (scion) and
cardoon (rootstock) This has a direct
application to avoid Verticillium wilt in
artichoke cropsand may help to identify
the underlyingrootstockscionsignals

Trincheraet al. 2013 Journal of PlanPhysiology170: 156¢ 1578
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and APX in incompatible
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limiting graft compatibility at —
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Irisarri et al.2015 Journal of Plant Physiolody 6, 25¢35




Molecular mechanisms

Metabolic pathways candidates for
physiological failure in graft

Genes differentiallgxpressed during graft
incompatible rootstockscion

union formation.

Morphological changes

Formation of brown
necrotic layer (hours)

J

First callus cells
appear (14 days)

J

Mechanisms involved

Secondary metabolism
Jasmonate signalling
Biotic stress
Response to stimulus
PR protein expression

Polyamine oxidase

Secondary metabolism

Cooksonet al. 2013 Journalof ExperimentaBotany

64 (10), pp. 29973008
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CFI ChlorophyliFluorescenceémaging

wTopredict i '
compatibility ) AdiggA5
incompatibility

Evaluatethe potencial of
CFlI

AdiggC12

wTohistological (AIC12)

Connectingraluesof CFl

studies
a AdiggB14
J (A/B14)
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development

A Strongunions HighestFvFm values A Weakunions LowestFVFm values

Penellaet al. 2016 submitted



