Genes de resistencia.
Sistemas de
virulencia/avirulencia
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Estas diapositivas complementan la informacion provista en: Resistencia de plantas a patdégenos: una revision sobre los conceptos
de resistencia vertical y horizontal. https://doi.org/10.1016/j.ram.2020.04.006




El triangulo de la enfermedad
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Que es resistencia?

Resistencia es la habilidad de un organismo de excluir o evitar, completa o
parcialmente, el efecto de un patogeno u otro efecto danino.
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Componentes basicos de la Resistencia vertical
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Reaccion Hipersensible y Apoptosis
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FIGURE 6-9. Stages in the development of the necrotic defense reaction in a cell of a very resistant potato variety infected by Phytophthora infestans. N, nucleus; PS, protoplasmic strands;

Z, zoospore; H, hypha; G, granular material; NC, necrotic cell. [After Tomiyama (1956). Ann. Phytopathol. Soc. Jpn. 21, 54—62.

Agrios, G. N. (2005). Plant diseases caused by fungi. Plant pathology, 4



Respuesta hipersensible

Fig. 2. Hypersensitive response (HR) in tobacco (A) Mosaic symptoms caused by tobacco mosaic virus on a
susceptible tobacco leaf. (B) Hypersensitive cell death by tobacco mosaic virus on a resistant tobacco leaf. Photo

K.B.G. Scholthof.

https://doi.org/10.1016/B978-0-12-809633-8.12154-5



https://doi.org/10.1016/B978-0-12-809633-8.12154-5

FIGURE 6-10. (A) Hypersensitive response (HR) expressed on leaves of a resistant cowpea variety following sap inoculation with a strain of a virus that
causes local lesions (in this case, alfalfa mosaic virus). The virus remains localized in the lesions. (B) Tobacco leaf showing typical hypersensitive
responses (white areas) 24 hours after injection with water (A) or with preparations of bacterial strains B, C, and D. Strain (B), which does not infect

tobacco, and (C), which carries a hrp (hypersensitive response and pathogenicity) gene, both induced the hypersensitive response, whereas the third

strain (D), a mutant of C that lacked the hrp gene, did not.

[From Mukherjee et al. (1997). Mol. Plant-Microbe Interact. 10, 462—471.]Copyright © 1997



Hipotesis de interaccion gen por gen de Flor
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Strain 1 Strain 2

Luck, J. E., Lawrence, G. J., Dodds, P. N., Shepherd, K. W., & Ellis, J. G. (2000). Regions outside of the leucine-rich repeats of flax rust resistance proteins play
a role in specificity determination. The Plant Cell, 12(8), 1367-1377.



Resistencia vertical Resistencia horizontal
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Resistencia vertical Resistencia horizontal
——_ Poblaciones de patégenos
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Nucleotide-binding domain and
Effectors leucine-rich repeat-containing
(NLR) proteins
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Three little effectors and corresponding plant NLRs.

(A) The alleles of the Magnaporthe oryzae effectors AVR-Pik, AVR-Pia, and AVR-Pii showing the position of polymorphic residues.
The effector domain is shown in color, while the signal peptide is in grey. The conserved MAX fold in AVR-Pik and AVR-Pia is
displayed as an orange arrow. (B) Rice Pik, Pia (RGA5/ RGA4), and Pii NLRs highlighting the position of integrated HMA (hexagon)

and AvrRpt cleavage/NOI (diamond) domains in the classical plant NLR architecture (CC, coiled coil; NB, Nucleotide-binding; LRR,
leucine rich repeat domain).
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Strategies for improving NLR immune receptors.

Sensitized NLR mutants are “trigger-happy,” having a lower activation threshold, whereas mutants with altered effector
binding respond to a wider spectrum of effectors. We hypothesize that combining the two classes of mutants would result
in more effective levels of disease resistance (illustrated by the thickness of the arrow).



Los genes vir/avir son una representacion de un
fenomeno biologico y social que vives todos los dias
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El fenotipo extendido (o extenso)

This IS my extended phenotype
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Los efectores (codificados por los genes de virulencia o avirulencia) son el
fenotipo extendido del patogeno



Genes avir/vir en accion: Fenotipo extendido
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Current Opinion in Plant Biology

Valent B, Khang CH. Recent advances in rice blast effector research. Curr Opin Plant Biol. 2010;13(4):434-441.

doi:10.1016/j.pbi.2010.04.012
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