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            Key Points

                	
                  Rice blast is caused by the ascomycete fungus Magnaporthe oryzae and is the most serious disease of cultivated rice.

                
	
                  The fungus is genetically tractable, has a sequenced genome and is experimentally amenable to study using functional genomics and cell biology.

                
	
                  The fungus elaborates specialized cells called appressoria to infect plants.

                
	
                  Appressorium development is cell cycle regulated and involves autophagic programmed cell death of the fungal spore. The cyclic AMP response pathway and the Pmk1 mitogen-activated protein kinase kinase pathway are necessary for appressorium development.

                
	
                  Appressorium turgor generation involves accumulation of compatible solutes, including glycerol, which are derived from storage products in spores. Glycerol accumulation and melanization of the cell wall allow the deployment of sufficient turgor to breach the plant cuticle.

                
	
                  The fungus spreads biotrophically in epidermal cells and might use protein effectors and/or secondary metabolites to suppress host defences.

                
	
                  Disease symptoms involve necrosis of plant cells, which produces characteristic spreading lesions from which the fungus sporulates.

                
	
                  Disease control by deployment of resistance genes, biotechnological approaches and development of new fungicides is an important aim of research on rice blast.

                


              

Abstract
The filamentous fungus Magnaporthe oryzae causes rice blast, the most serious disease of cultivated rice. Cellular differentiation of M. oryzae forms an infection structure called the appressorium, which generates enormous cellular turgor that is sufficient to rupture the plant cuticle. Here, we show how functional genomics approaches are providing new insight into the genetic control of plant infection by M. oryzae. We also look ahead to the key questions that need to be addressed to provide a better understanding of the molecular processes that lead to plant disease and the prospects for sustainable control of rice blast.
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                    Figure 1: Magnaporthe oryzae causes rice blast disease.[image: ]


Figure 2: Life cycle of the rice blast fungus Magnaporthe oryzae.[image: ]


Figure 3: Signal transduction pathways required for infection-related development by Magnaporthe oryzae.[image: ]


Figure 4: The appressorium cell wall.[image: ]


Figure 5: Schematic of the Mps1 mitogen-activated protein kinase pathway.[image: ]
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Glossary
	Ascomycete
	
                  A fungus that reproduces sexually and produces a structure called an ascus. An ascus is a bag that carries four or eight ascospores, which represent the products of meiosis.

                
	Appressorium
	
                  A specialized infection cell that is used by plant pathogenic fungi to penetrate the host plant surface using either mechanical force and/or enzymatic action to breach the cuticle.

                
	Panicle
	
                  The branched inflorescence that carries rice grain on a mature rice plant.

                
	Conidium
	
                  An asexual spore produced by filamentous fungi.

                
	Map-based cloning
	
                  The use of genetic mapping and molecular markers to isolate a gene based on its chromosomal position.

                
	Compatible solute
	
                  A solute that can accumulate inside a cell to high concentrations in response to hyperosmotic conditions. Filamentous fungi often use polyols, such as glycerol, mannitol or arabitol, as compatible solutes.

                
	Hypha
	
                  A cylindrical cell produced by filamentous fungi that extends by tip growth and forms a branched network called a mycelium.

                
	Biotrophic
	
                  Refers to a plant pathogen that proliferates within living plant tissue and derives its nutrition from living plant cells. Biotrophs evade or suppress plant defence mechanisms during infection.

                
	Haustorium
	
                  A specialized fungal feeding structure that occupies living plant cells by invagination of the plant plasma membrane. Haustoria are commonly produced by biotrophic fungi.

                
	Necrotrophic
	
                  Refers to a plant pathogen that kills plant cells and derives nutrition from dead or dying tissue.

                
	Hemibiotroph
	
                  A plant pathogen that grows initially as a biotroph but later causes severe plant disease symptoms, including host cell destruction.

                
	Metallothionein
	
                  A small, cysteine-rich protein that binds metals such as copper, zinc or iron.

                
	Fenton reaction
	
                  A reaction caused by the presence of metals, such as copper and iron, in the presence of hydrogen peroxide, causing formation of highly reactive hydroxyl radicals.

                
	Woronin body
	
                  A peroxisome body that can occlude septal pores, thereby sealing individual fungal cells.
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