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Phenotyping

Field resistance phenotyping

e Affected by environment

* Dry, hot, wet, cold, early or late in season ?
* Races in the field?

e Risks to the growing environment —

* Restrictions on testing — new diseases

e Multifactorial — difficult to identify which genes are
responsible for resistance.



CIRCADIAN CLOCK: Some Ambidops’s Immune
gones operate on a diurnal basis 50 that they
are at their most active in the morning, when

certain fungi release their spores.

Environment ---keeping it
identical

Different reactions between
monocots and dicots

Different reactions between
cereal species Mabidopas avors PAM recaptor

mediated over NLR-mediated immunity
This switch is advant agecus because
some bacteria are less ely to secrete
effectors when temnperatures rise

ENVIRONMENT: Al warm temperatures,

Plant Immunity
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athogen attack
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2. Block pathogen with
preformed structures

System acquired resistance

1] Pathogonasis-related peoters

t Lesions anda locd responses

t Systemic responss

Nature Reviews | Microbiology

PR-2, 1-3 beta-
glucanase and
PR-3, and
chitinases

Gary E. Harman, Charles R. Howell, Ada Viterbo, llan Chet & Matteo Lorito

Nature Reviews Microbiology 2, 43-56 (January 2004)



Plant disease resistance

* Complex

* Multiple disease resistance
that change in different

environment

* Pyramid disease mechanisms
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Phenotyping

Lab Based/ In vitro phenotyping

e Better controlled conditions, reduced variation, and
fewer factors affected results

e Selection for resistance mechanisms
e Less risk to environment — safe testing of diseases

e Phenomics— more specific phenotyping of disease
reactions, will improve QTL, diagnostic markers, MAS.



Secretome

» Proteins secreted into the environment during plant-
fungi interaction.
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Detaunols et al.

UNCOVErng 3popiastc plant-patnogan crosstak

FNzymes

Plant cell

FIGURE 1 | Schematic overviaw of some events occuning In apoplast
during plant pathogen Interactions. This BuUstration, based on studes
gescrbad In this PEper, DIEsants SOMe ExXamples of SDOpEsic protans
reguisted Guring DICLIC SIresses. These peroteins are Secreled by e plant ced
igroen square) andix pathogen (beown square). Some proteins, modulated in
the apopiast after DAMP or MAMP parception, are Involved In pathogen
peccaption and signal transduction, 1eading to tha activation of Inraceliular
plant defanse signaing patnways Dius amows). The reguiation of 3 large
STOUNT OF PIOtENS NVOIVES I FE00X NOMEOSIISIS MOGUILas e HOS
sUgnaing pathiway leading % activation of extrs- and intraceliuiae plant

defense responses (biue Tows). These proteins, Such 3s Peroxidases o
oxalate OxIdases partcipate #so 10 the plant call defanse through plant cel
wal reinforcement of direct pathogan amack (gray amow). Pant call wal Is
SCUVEY rEMOSalsd NGO FEN0NCT tough the regUISion of NUMEoUS
onzymes, such as PolygIacturonases of GuCaNasos, Whikh are secrotod by
the pathogen of Its host. Some of the cell wall agradation Products can act
as DAMP [green arTow) 10 stimutate plant oafense Signaling pathways. Most
of tha gefersaraltad protains, Such as cNItNases of QUCANAses, act arecty
SQANST e PIINOGEN (Gray STOW), MH8asing Cay3GINON prooucts At ¢an be
peccatved as MAMP by the pant cal (Down arrow).




Linking Enzymes to FHB resistance, Azurine-crosslinked barley
B-glucan (AZCL1-3,1-4 B-Glucan)




~ PPIEE assay, Linking Enzyme to Scald resistance

(0.1 % B- glucanase with 1-3, 1-4 Linkage)

Fig.1: PPIEE assay. Uinking Enzyme %0 scald resistance (0.1 % P- Glucanase with 1.3, 1.4 Linkage)

e Reaction to scald, test for
expression of glucanase
activity.

» Seed-based assay was most
effective
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Detaunols et al.

UNCOVErng 3popiastc plant-patnogan crosstak

FNzymes

Plant cell

FIGURE 1 | Schematic overviaw of some events occuning In apoplast
during plant pathogen Interactions. This NUSTTaton, hased on Sudes
gescrbad In this PEper, DIEsants SOMe ExXamples of SDOpEsic protans
reguisted Guring DICIC SIresses. These peoteins are secreted by e plant ced
igroen square) andix pathogen (beown square). Some proteins, modulated in
the apopiast after DAMP or MAMIP parception, are Involved In pathogen
peccaption and signal transduction, 1eading to tha activation of Inraceliular
plant defanse signaing patnways Dius amows). The reguiation of 3 large
STOUNT OF PIOtENS NVOIVES I FE00X NOMEOSIISIS MOGUILas e HOS
sUgnaing pathiway leading % activation of extrs- and intraceliuiae plant

Peroxidases

defense responses (biua amows). These proteins, Such 35 Perouidases of
oxzlate Oxidases partcipate s 10 the piant call defansa through plant ced
wall relnforcament or direct pathogan amack (gray amow). Pant call wal Is
SCUVEY rEMOGEISd SNARY MENI0CT MIough tHe rEgUESION of NLIMOUS
onzymes, such as PolygIacturonases of GuCaNasos, Whikh are secrotod by
the pathogen of Its host. Some of the call wal agradation Products can act
35 DAMP [green arrow) 10 Stimutate plant Osfense signaling patrways. Most
of tha gefersaalatad protalns, Such 3s cNitNases of QCANAses, act arecty
303NST N2 PIINOYEN (Gr3y SeTOW), MSI8aSING J6gY3CINON prooucts At ¢an be
peccatved 33 MAMP by the paant cal (DICWN arrow).
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Peroxidase reaction

o DAB tests —histochemical test; diaminobenxidine




Example of peroxidase activity
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Apoplastic fluid analysis

» Extracellular space
between cell wall and the
plasma membrane acts as
the first battle ground
between pathogens and
plants

* Protein comparison
between susceptible and
resistance reactions

» Identification or
confirmation of proteins,
enzymes, peroxidase, ...
PR proteins??
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Comparison of apoplastic protein
expression (secretome profiling)

AWF
(apoplastic
washing fluid
isolation.

Compare
protein profiles,
standardized
samples were
run a Agilent
2100 Bioanlyzer
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Future research for 2016

Standardize methods reduce experimental and
environmental variation. DAB assay can we improve?

Confirm proteins in apoplastic fluid. Test enzymatic
activity, glucanases, xylanase inhibitors, peroxidases.

Application to characterize disease resistance
mechanisms, ie. gene for gene pathogen and host
recognition? Rapid and delayed plant resistance
response? Enzymes?

Combine phenotyping data with genotyping improve
QTL analysis.



