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Non-host resistance of rice to cereal rust

Nearly all agricultural cereals, and most grasses suffer

from rust pathogens
Rice Is atypical--it does not have a known rust pathogen

What is the genetic/biochemical basis of rice NHR?
Can rice NHR to rust be transferred to wheat?




Discussion

A Background and NHR® current
status

A Project
o Objectives
o Approach
o Preliminary results
o Outlook




Pre- and Postinvasion Defenses

Both Contribute to Nonhost Arabidopsis vs barley powdery
. . . . mildew (Blumeria graminis f. s
Resistance in Arabidopsis tritici) ( J P
Volker Lipka,'*} Jan Dittgen,'™ Pawel Bednarek,' Riyaz Bhat,’
Marcel Wiﬂrl‘l‘lﬂr,1 Monica Stat:in,‘z Jorn Landtag,“ N ] .
Wolfgang Brandt,'lSabine.Ftusal'l.l,J Dierk 5cheel,3'1 Threeinpenetrati ono
F"'“;Lf*::::’;zﬁ;,f:;‘?::::“':.::,11:::;:’s;““ (PEN)-—from screening 12,000

Ao S 3 gene mutations PEN1 encodes a syntaxin

-;g | protein, involved in targeting

$ E}«,ﬁj s vesicles to the site of

§ 20-5\;‘“,—;; attempted penetration

S LR TR

o L I PEN2 encodes a peroxisome-
: - —. localised glycoside hydrolase.

A

‘\0\ Ak N 0\
«f‘e’e & & “9"6"@“&9’,0 .@
PEN3 encodes a plasma-

membrane localised ATP-
binding cassette transporter

Layers of defense mechanisms
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Non-host resistance in Arabidopsis to Asian
soybean rust
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Fig. 1. The pen3-1 mutant of Arabidopsis shows macroscopic symptoms I I I I i
after infection with Phakopsora pachyrhizi. Representative leaves of wild- Sal | Cyl IC acl d (S | d 2 1)

type (Col-0) plants (upper panel) and peni-/ mutants (lower panel) were
taken 10 days after inoculation with uredospores (right) or mock treatment
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Other NHR interactions with rust pathogens

Cow pearust, Uromyces vignae, infection of Arabidopsis
EDS1 and NDR1 mutations and no effect
SID2 and NahG showed increased growth

Wheat leaf rust growing on Arabidopsis
Only 0.2% produced haustoria
Reactive oxygen species produced and salicylic acid produced

Barley leaf rust infection of wheat
Rapid HR produced
Inhibitors of PAL and CAD had no effect
Treating plants with D-mannose reduced cell death 3 dpi

Asian soybean rust on Arabidopsis
PEN genes mutations increased fungal growth
Pen + jarl or sid2 or edsl increased fungal growth



Plant defense mechanisms that must be circumvented

for successful infection by a plant pathogen
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Research partners

CSIRO

Microscopy screen
Mapping populations
Rust pathology

IRRI

Germplasm/mutants
Pre-screen loss-of
resistance mutants
Genetics/double mutants

USDA-ARS
University of
Minnesota

Huazhong Agr. Univ
NW Agri Forestry Unvi

T-DNA mutant screen
Stripe rust

Rust pathology

Germplasm/mutant
Macro-screen




Preliminary results

1. Assembly of rust pathogen isolates and rice
genetic resources

2. Micro and macro-phenotyping techniques
3. Rice mutants

loss-of-basal defense to rice diseases
4. Screening Germplasm
Genetic variation among genotypes



Rust isolates increased _
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Ample rust inoculum has been increased for:
10 races of Puccinia graminis f. sp. tritici

5 races of Puccinia graminis f. sp. avenae

3 isolates of Puccinia graminis f. sp. secalis
One or more isolates each of:

Puccinia graminis f. sp. lolii

Puccinia graminis f. sp. festucae

Puccinia graminis f. sp. poae
Perhaps others to follow
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