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Methodology

Identify targets

EST libraries

30,000 ESTs ( 11000 unigenes )

>40 genes implicated in signal transduction pathways

Targeted gene disruption

Disruption construct

Agrobacterium tumefaciens-mediated transformation

Functional analyses
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Agrobacterium tumefaciens-mediated transformation

pCGN- cDNA

Disruption construct

A. tumefaciens

Transformation
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Infection Process

1- Transition 2- Penetration  3- Colonization 4- Fructification
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Phenotype

Non-melanized

yeast like growth

Osmosensitive

Resistant to fungicide 
Fludioxonil (>30x)

Fenpiclonil (> 30x)

Iprodione (>5x)
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Conclusion ( biological function of MgHog1)

Involvement in osmo-stress growth

Fungicide resistance through interference with the MgHOG1

Regulation of dimorphic switch

Virulence factor

Dimorphic switch  Penetration  Colonization  Fructification 

Mehrabi et al., 2006. MPMI (19)1262-1269
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MgFus3 disruptants are unable to

penetrate stomata

Molecular Plant Pathology 2006 (7)269-278



Conclusion (biological function of MgFus3)

No role in dimorphic switch

Regulation of early stage of infection, perception

of the host tissue, stomatal penetration

Probably MgFUS3 have other downstream

effector(s) rather than MgSTE12
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Scanning electronic microscopy images of

infected wheat leaves 72 h postinoculation

MgSlt2 mutants show attempts of penetration similar to the WT

WT

Mutant
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MgSlt2 is involved in cell wall strengthening and protects the cells

from toxic compounds

Glucanase treatment



Conclusion (biological function of MgSlt2)

Cell wall strengthening

Dispensable for germination and penetration

Required for colonization of mesophyll tissue

The attenuated pathogenicity of MgSlt2 mutants is

probably due to an increased sensitivity to hitherto

unknown plant defense compounds
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 The mig1 mutants of Magnaporthe grisea are non-pathogenic

Rice

Barley



MIG1 is dispensable for appressorium formation but

required for infectious growth



The mig1 mutant might be defective in overcoming plant defense responses

Cellophane

Heat-killed rice epidermal cells



Onion epidermal cell

The Mig1-GFP fusion protein localizes to nucleus in infectious

hyphae

Rice Epidermal cell

DIC GFP



B-galactosidase

X-gal
Slt2

Mig1

Mehrabi et al., 2007. Eukaryotic cell. 7(5):791-799 

Mig1 is downstream of the Slt2 MAPK
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Morphological phenotype

Mutation of MgTpk2 facilitates

melanization

Mutation of MgBcy1 hampers

melanization

Mutants of MgBcy1 are

osmosensitive

MgTpk2 mutants secrete dark

pigment into YGB
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cAMP pathway regulates filamentation

Mutants of the

catalytic subunit are

impaired in

filamentation



Proper regulation of

cAMP pathway is

required for

virulence



PKA subunits are

involved in

fructification



No role in dimorphic switch (in planta)

Dispensable for stomatal penetration and colonization

Involvement in later stages of infection (pycnidia

differentiation)

High PKA activity positively regulates filamentation but

negatively regulates melanization and osmo-regulation

Conclusion (Biological function of PKA subunits)

Dimorphic switch  Penetration  Colonization  Fructification 
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Mehrabi and Kema. 2006. MPP (7) 565-577



 cAMP pathway
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WTMgGpa1

MgGpa1 negatively regulates filamentation



MgGpb1 negatively regulates cell fusion



High phenotypic similarity of MgTpk2 and MgGpa3 mutants 

WT                      MgGpa3 MgTpk2 
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Regulation of the cAMP pathway by G proteins

M. graminicola
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