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M. oryzae effectors

Biotrophic Interfacial Complex (BIC): contains mainly cytoplasmic effectors

Oliveira-Garcia & Valent (2015) Curr Opin Microbiol. 25 : 92-101.

Apoplastic effector  Cytoplasmic effector  

Hypothesis:

M. oryzae cytoplasmic effectors are delivered from the BIC and 
internalized into the rice cell’s cytoplasm by endocytosis.



The BIC organization on an invasive primary hypha
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BICs are formed by multiple vesicles containing mainly 
cytoplasmic effectors



Dynamics of BIC and cytoplasmic effector delivery

BICs are very dynamic



Tagging two mechanisms of plant endocytosis
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Lti6b (Plant plasma membrane marker protein) localization
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Control Rice cells infected by M. oryzae, KV209

- BICs are formed by plant plasma membrane 
(see Lti6b:eGFP localization – green fluorescence )

BIC on primary hyphae 
BIC on bulbous hyphae 
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Plant plasma membrane associated effector: Bas83
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Bas83 localizes at BICs, EIHM and plasma membrane of vesicles
(see Bas83:mRFP localization – red fluorescence)
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Plant Actin localization
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Control Rice cells infected by M. oryzae, KV209

- BICs contain large amounts of plant Actin 
(see LifeAct:eGFP localization – green fluorescence )

BIC on primary hyphae 
BIC on bulbous hyphae 
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Plant Clathrin localization
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- BICs contain large amounts of plant Clathrin
(see CLC1:eGFP localization – green fluorescence )



Plant Clathrin dynamics
Rice cells infected by M. oryzae, KV209



BICs contain large amounts of plant Clathrin

CLC1:eGFP Flot1:eGFP



Silencing of rice endocytosis machinery
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Biotrophic fungal infection requires mainly clathrin-mediated endocytosis. 



Silencing of rice endocytosis 

Biotrophic fungal infection requires mainly clathrin mediated endocytosis. 
Swollen BICs
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Chemical plant endocytosis inhibition
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independent
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Chemical plant endocytosis inhibition
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Biotrophic fungal infection requires mainly clathrin mediated endocytosis. 



Chemical plant endocytosis inhibition
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Effector accumulation under appressorial pores

Biotrophic fungal infection requires mainly clathrin mediated endocytosis. 



Conclusions 

• Based on these results we conclude that cytoplasmic effector
translocation is mediated by vesicle formation, and may be
characteristic of appressoria as well as biotrophic invasive hyphae.

• Clathrin-dependent endocytosis mediates internalization of M.
oryzae effectors into rice cells

• Our results also suggest a potential role of M. oryzae effectors for
manipulation of host cell endocytosis.
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