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Disease resistance on Brassica crops

Major fungal diseases on Brassicas 10-20% vield loss
Loss of usable fungicides and R-genes
Mechanisms of Quantitative Disease Resistance.

PAMP-triggered immunity
1. Toolbox in Brassica crops
2. QTL mapping in B. oleracea
3. GWAS in B. napus

ldentify genetic markers associated with QDR mechanisms for
breeding
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/ PAMP-triggered immunity (PTI)

Pathogen Associated Molecular Patterns

Effector-triggered immunity (ETI)

Effectors

Potentially durable and broad-spectrum

Resistance genes




ransient ROS response to PAMPs
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The Triangle of U Brassica nigra
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Average time of 12 lines taken for response to start

B. oleracea cc
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Variation in ROS-response

* Most PAMPs recognised by every species

* In most species there is a distribution in response strength
and timing among the 12 lines tested

* Flg22 the strongest response
* BCNEP2 gives strong response, in those lines that recognise it.



Heritability of BCNEP2 response

* All or nothing response among lines of each species
* Cross contrasting B. napus lines:

* responding Ningyoul X non-responding Ningyou7

* All F1s DO respond

* F2 segregates, to be used for Bulk Segregant Analysis

* 120 offspring tested: fit single dominant gene for on/off
 Combined with other gene for strength of response.

B. napus F2 ROS response to PAMPS

BcNEP2

0% 20% 40% 60% 80% 100%
OO0=nothing @1l=low M@2=medium @ 3=high
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PAMPs

Chitin Component of fungal cell wall

xylanase Cell wall degrading enzyme from
fungi

BCNEP2 Necrosis and ethylene inducing

nrotein from fiinoi



B. rapa
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B. oleraceas
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Luminesence

Brassica juncea
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Luminesence
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Average time taken for the peak to go up to 1/3 of max peak

Rapa AA Juncea AABB Nigra BB

PAMP Minutes PAMP Minutes PAMP Minutes
chitin 5 chitin 2 chitin 3
BCNEP2 5 —— BcNEP2 /] «— BcNEP2 10
flg22 9 flg22 6 flg22 6
elf18 10 elf18 7 elf18 7

xylanase 11 xylanase 6 xylanase 8



Luminesence
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Average time taken for the peak to go up to 1/3 of max peak
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Nigra BcNEP2 Carinata
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Rapa 1
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Brassica Rapa 1-4

Plate 1: 1 - 0 nm, scale: -30.93 - 22106.1
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Brassica rapa 9-3

Plate 1: 1 - 0 nm, scale: -19.698 - 39013.3

01 02 03 04 05 06 07 08 09 10 11 12
.'In",_
| P A
JII/\. Y /\,__ _ fl K : J[\ﬁ_. | AN ;'r\ .Jlll R P e .J'F j/\_
P M
/\ AN I~ N -';k ) kf\\
A
: nﬂ‘\ 'ﬁ M 'IIH \
/\ N\ A A _»"L K.J L . / VAN
|f| k'&
A / {
/f\ﬁ_ P - ..JA'\_ N ;'I \l\\ﬁ_ J( _ HUVAN / /\u J/"\'\-__._
k S _,'Il \k_._ f\\_ _/\M_Jﬁ _
AN [
J N k ;'I \ AN _Jk. _
ﬁ“\
e — /N SN _;/ S




Plate 1: 1 - 0 nm, scale: -26.9 - 20889.1
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Brassica rapa 9-1, 4, 5 all previously non-responding




Line | Plant1 | Plant2 | Plant3 | Plant4 | Plant5 | Plant6 | Plant7 |Plant8 | Plant9 | Plant10 | Plant 11 | Plant 12
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