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both the host and non-host levels. Host specific resistance generally conforms to the
gene-for-gene hypothesis and is genetically determined by complementary pairs of
pathogen-encoded avirulence (avr) and plant resistance (R) genes (Nurnberger &
Brunner 2002). In this review, a general overview of the series of events involved during
plant-pathogen interactions in host plants will be provided. These aspects that will be
covered include: pathogen recognition, ion influx, the alkalinization of extracellular
spaces, the accumulation of reactive oxygen (ROS) and reactive nitrogen species
(RNS), protein phosphorylation cascades, the roles of plant hormones abscisic acid
(ABA) jasmonic acid (JA), ethylene (ET), and salicylic acid (SA) in disease as well as
defense-related transcription factors.

2.2. PLANT-PATHOGEN INTERACTIONS

2.2.1. Pathogen recognition: Gene-for-gene interactions

Models describing specific host-pathogen interactions have been largely based on the
gene-for-gene interactions originally reported by Flor (1956). Pathogen recognition and
subsequent activation of defense responses are conditional on the presence of
complimentary pairs of R genes in the host and avr genes in the invading microbe (Fritig
et al. 1998; McDowell & Dangl 2000). Defense responses are autonomous in the sense
that every cell can sense and respond to microbial attack. In most cases avr genes
confer a selective advantage to the pathogen in the absence of the corresponding R
gene. It is, therefore, possible that avr genes primarily act as virulence factors that, in
the course of plant-pathogen co-evolution were recognized by plant R genes (Bonas &
Lahaye 2002). This view is further supported by the huge amount of diversity found
between avr genes from different classes of pathogens (Fritig et al. 1998).

During plant pathogen interactions, R genes fulfill at least two functions, the
recognition of pathogen-derived signals and initiation of the plant defense response
(Bonas & Lahaye 2002). Unlike the diverse group of avr-encoded proteins, the majority
of R proteins are structurally related and their functional requirements typically are

reflected in their architectural structure.
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