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ARTICLE INFO ABSTRACT

Arabidopsis GDSL lipase 1 (GLIP1) has been shown to modulate systemic immunity through the reg-
ulation of ethylene signaling components. Here we demonstrate that the constitutive triple
response mutant ctri-1 requires GLIP1 for the ethylene response, gene expression, and pathogen
resistance. The glip1-1 mutant was defective in induced resistance following primary inoculation
of necrotrophic pathogens, whereas GLIPT-overexpressing plants showed resistance to multiple
pathogens. Necrotrophic infection triggered the downregulation of EIN3 and the activation of
ERFI and SID2 in a GLIP1-dependent manner. These results suggest that GLIP1 positively and nega-
tively regulates ethylene signaling, resulting in an ethylene-associated, necrotroph-induced
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1. introduction

Plants utilize multilayered immune systems to counteract path-
ogen attacks [1]. The basal resistance to pathogens is triggered by
the recognition of pathogen-associated molecular patterns
(PAMPs) by cell surface receptors, a mechanism referred to as
PAMP-triggered immunity (PTT) [2]. Some pathogens successfully
combat PTI by directly secreting effectors into the cytosol of host
cells. Plants have further evolved effector-triggered immunity
(ETT), wherein plant resistance (R) proteins specifically recognize
pathogen effectors [3]. These local immune responses lead to a
broad-spectrum resistance, designated as systemic resistance, in
duced systemic resistance (ISR) are two main types of systemic im-
mune responses {4-8]. In general, plants utilize various defense
mechanisms, depending on the lifestyle of pathogens [5,9,10).
SAR is associated with the accumulation of salicylic acid (SA) and
resistance to biotrophic pathogens, whereas ISR requires jasmonic
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acid (JA) and ethylene signaling, and confers resistance to necro-
trophic pathogens [9-13]. :

The signal transduction pathway of one of the defense hor-
mones, ethylene, has been elucidated using genetic and molecular
analyses [14,15]. The effect of ethylene on dark-grown seedlings,
the so-called triple response, is characterized by the inhibition of
hypocotyl and root growth and exaggerated curvature of the apical
hook. Ethylene signaling components have been isolated based on
the aitered triple response phenotypes of corresponding mutant
seedlings [14-1G]. In the ethylene response pathway, ethylene is
recognized by His kinase receptors such as ETHYLENE RECEPTOR
1 (ETR1) [17]. In the absence of ethylene, ethylene receptors acti-
vate a Raf-like serine/threonine kinase CONSTITUTIVE TRIPLE
RESPONSE 1 (CTR1) that functions as a repressor of ethylene re-
sponses [ 18). ETHYLENE INSENSITIVE 2 (EIN2) and EIN3 are posi-
tive regulators of ethylene responses and act downstream of
CTR1 [15]. In the absence of ethylene, two classes of F-box proteins,
EINZ TARGETING PROTEIN 1t (ETP1)/ETP2 and EIN3-BINDING F-
BOX PROTEIN 1 (EBF1)/EBF2, target EIN2 and EIN3 for proteosomal
degradation, respectively [20-23]. Upen ethylene pereeption, CTR1
is repressed and EIN2 is subjected to proteoiytic cleavage [24]. The
resulting carboxyl-terminal fragment of EIN2 is translocated to the
nucleus, which results in the stabilization of EIN3 and conse-
quently triggers ethylene responses. Transcription factors EIN3
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