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Sistema imune de plantas e animais 



Quem são os patógenos de plantas? 

•  Virus 
•  Bactéria 
•  Fungos 
•  Oomicetos 
•  Nematóides 



Como as plantas se defendem? 







Plant-pathogen interactions 

Resistance Susceptibility Recognition 
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Selection 
Pressure PAMPs= Pathogen Associated molecular patterns 

PRRs= Pattern-recognition receptor 

PTI= PAMP triggered immunity 
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Pressure Effector= a molecule released by an organism to 

modify physiology of another organism 

Manipulation of host defenses 
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ETS= Effector triggered susceptibility 
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R

R R-genes= Resistance genes encoding 
proteins that detect pathogens effectors 

ETI= Effector triggered immunity 
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CRN family phylogeny on the basis of the conserved N-terminal 
sequence. Experimentally determined plant-pathogen immune network. 





1	x	10260	



“parasite	genes	having	phenotypic	
expression	in	host	bodies	and	
behavior”			

Dawkins,	R;	Oxford,	1982.	





Função	











Zombies	







Duas	principais	estratégias	dos	patógenos:	

1-	Impedir	/	Driblar	o	reconhecimento	da	infecção		

2-	penetrar	e	crescer	rápida	e	exponencialmente	nos	
tecidos	da	planta		



Quais	seriam	então	as	nossas	estratégias	para	
impedir	o	desenvolvimento	de	doenças?	

1-	Facilitar	o	reconhecimento	da	infecção		

2-	Aumentar	a	capacidade	e	rapidez	da	resposta	das	
plantas	ao	ataque	

• 	Indução	de	resistência,		
• 	controle	biológico,		
• 	priming,		
• 	manipulação	de	efetores	e	PAMPs,		
• 	plantas	transgênicas	



α-plurivorin (elicitin) on  

Phytophthora plurivora Vs Fagus sylvatica 



Fagus sylvatica – Beech - Faia 
européia „Mother of forests“ 



Fagus sylvatica – Distribution map 

Spike in the mortality of trees in the last decade. 
•  Climate change 

•  Phytophthora infection 



Oomycetes - Phytophthora 

Bats are not birds 
Dolphins are not fish 
Oomycetes are not fungi! 



Phytophthora plurivora 

 
•  Broad host range 
 
•  World-wide distribution 
 
•  Very aggressive soil born 
pathogen attacking roots 

•  motile zoospores 
 
 
 



Sporangia releasing zoospores 



Attraction to Beech root exudates: http://www.youtube.com/
watch?v=F4slTLkhwuY 



Attacking Beech root piece: http://www.youtube.com/watch?
v=_vhlVak2z-U 



Controle		 Inoculado		

Micélio	em	raízes	





Elicitins 

RXLR 

Crinkler 

Others 



Elicitins 

RXLR 

Crinkler 

Others 



Video: Chlorophyll fluorescence of a P. plurivora-infected F. sylvatica seedling. 

Imaging Pam Yield analyzer 



goat 

Antiserum 

Highly purified primary antibodies against plurivorin 

Secondary antibodies against chicken in 
goat conjugated with a fluorescence die. 

Chicken α-plurivorin 

Affinity purification  
(elicitin column) 



Plurivorin P. plurivora 



In vitro  







Control 

0 hpi  



6 hpi  



12 hpi  



24 hpi  



96 hpi  



100 % Mortality 

192 hpi  
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12h + Antibody 12h  



24h + Antibody 24h  



96h + Antibody 96h  



192h + Antibody 192h  



Control 

Infection with 
P. plurivora 

Infection with 
P. plurivora + 
Antibody 



96 h P. plurivora + 
antibody 



Absence of α-plurivorin – resistant interaction 

Presence of α-plurivorin – susceptible interaction 
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