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ﬁ Building on previous ERA-NET project
ERA- PRR-CROP

ERA-NET &%
PLANT GENOMICS

Pattern Recognition Receptors; discovery, function and application in
crops for durable disease control (Pl Prof. Cyril Zipfel)

We developed the tools and plant resources for MAQBAT



@ Pattern Recognition Receptors
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PRRs detect PAMPS leading to PAMP-triggered immunity (PTI)
PTIl is potentially broad-spectrum and durable

PTI contributes to Quantitative Disease Resistance (QDR)

Monaghan & Zipfel 2012 COPB 15: 349-357



Methods to study PTl in Brassica napus
(Oilseed rape or Canola)
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ERA-
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Relationships between PTI readouts and disease resistance
Genome-Wide Association Studies (GWAS) in Brassicas
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Quantitative traits for PTI and disease resistance
John Innes Centre



@MAQBAT: better understanding of QDR in B. napus
ERA-

We use the Brassica diversity set to understand PTlI and QDR
We will evaluate resistance to B. napus pathogens
Different pathogens, different lifestyles

Each consortium member has expertise in different pathogens,
In the lab and field

We begin to look at associations with other traits (glucosinolate
partitioning)

We test transfer of a Verticillium receptor into B. napus



ﬁ Bulking the Diversity Set
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Diversity set built by Rod Snowdon,
Transcriptome sequence generated by lan Bancroft (OREGIN)
Currently 196 accessions, increasing to 518 (ASSYST)



Life cycle

Phoma stem canker

Growth from first — ‘ St
leaf lesions to stem

X
New leaves, ”-\6‘9
new lesions =

|Leaves infected to
produce large pale (Lm) "
land small dark (Lb) lesions <

ASCQSpOFES released %

over many months in
autumn/winter

|

First lesions at stem base
(mostly Lm mycelium)

Ej Basal lesicns form
cankers; new lesions
on upper stem

%,

%,
© :
W™ Basal mycelium
mostly Lm, upper
K stem Lb and Lm

Saprophytic survival

- on debris after harvest.
sexual reproduction:
competition between
Lmand Lb?

Ascospore maturation;
Lm dominant at stem base;
Lb becomes dominant on upper stem

Fitt et al. (2006) Ann. Rev. Phytopathol.

Bruce Fitt
0

Universityof
Hertfordshire

Leptosphaeria maculans
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Brassica sp. — Alternaria brassicicola

University of Lodz group

ERA- Pl — Prof. dr Andrzej K. Kononowicz, co-Pl — Violetta K. Macioszek, PhD
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erticillium longisporum on oilseed rape —a biphasic life cycle
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Knufer &Tiedemann, unpubl.



Intracellular growth in the root cortex
CLSM, 60 hp

| GEORG-AUGUST-UNIVERSITAT

xy = xylem, xyp = xylem parenchyma, hy = hypha, cw = plant cell wall, n = plant cell nucleus GOTTINGEN




@ Vel transfer to Arabidopsis leads
RA- to resistance

mock V. dahliae

Can we transfer
Vel to B. napus?
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Fradin et al., Plant Physiology 2011



Greenhouse screening Sclerotinia sclerotiorum
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Glucosinolates — Good (pest resistance), bad
(feed quality)
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GTR1 and GTR2 are essential for transport of glucosinolates to seeds

Aliphatic and indole glucosinolates are absent in gtrl/gtr2 mutant seeds

Quantify glucosinolates in diversity set
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Elimination of antinutritional glucosinolates from rapeseed?

e

Protein-rih waste product
» Added to fodder pills (max. 20%)
» Specific growth inhibitory glucosinolates







@ MAQBAT workpackages

ERA-

WP1. Quantification of disease resistance to multiple pathogens

WP2. Characterisation of PAMP Triggered Immune responses

WP3. Characterisation of defence mechanisms imduced in QDR

WP3a. Quantification and localisation of phenylpropanoids, lignols and lignin
WP3b. Quantification and localisation of indole alkaloids and glucosinolates

WP4. Identification of QDR loci by genome-wide association transcriptomics



ﬁ Searching for Quantitative Disease Resistance
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to this project
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