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Table 1- Primer sequences used in qPCR amplification of known chickpea genes
undergoing thermal treatments.

Accession number Gene Protein Sequence (5°-3")
AB095985 AOS Allen oxide synthase F: TCAGTACGCGAAAGCCAAAC
R: GTTTCAGGACCATTCGACCA
AJ276265.1 LOX Lipoxygenase F: GGCAGTACAAGCCTTCCAAA
R: GGCAGTACAAGCCTTCCAAA
EU529707.1 Actin 1 Actin 1 F: CTACGAATTGCCTGATGGAC
R: CCTCCTGAAAGGACGATGTT
AB095986 AOC Allen oxide cyclase F: GGCTGTAACAGGAGGATCTGG

R: TAGCAGCAGGAGAAGGCTCA
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Figure 1- The malondialdehyde (MDA) content of the leaves of tolerant (Sel96Th11439) and
susceptible (ILC533) chickpea genotypes (black and light gray bars, respectively) grown
under control (23°C) and day 1, day 3 and day 6 of cold stress (4°C).
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Figure 2- The lipoxygenase (LOX) activity of the leaves of tolerant (Sel96Th11439) and
susceptible (ILC533) chickpea genotypes (black and light gray bars, respectively) grown
under control (23°C) and day 1, day 3 and day 6 of cold stress (4°C).
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Figure 3- The allene oxide synthase (AOX) activity of the leaves of tolerant (Sel96Th11439)
and susceptible (ILC533) chickpea genotypes (black and light gray bars, respectively) grown
under control (23°C) and day 1, day 3 and day 6 of cold stress (4°C).
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Figure 4- The allene oxide cyclase (AOC) activity of the leaves of tolerant (Sel96Th11439)
and susceptible (ILC533) chickpea genotypes (black and light gray bars, respectively) grown
under control (23°C) and day 1, day 3 and day 6 of cold stress (4°C).
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Metabolic change of oxylipin pathway in cold responses of chickpea plants

Maali-Amiri R.*!, Sadeghzadeh B.?, Farayedi Y.?

'Department of Agronomy and Plant Breeding, University College of Agriculture and Natural
Resources, University of Tehran, Karaj, Iran.

“Dryland Agricultural Research Institute, Ministry of Jihad-e-Agriculture Research and Education
Organization

Abstract

Oxylipins the products of fatty acid oxidation, to acclimate biotic and abiotic stresses. In
this study, we evaluate the effects of cold stress by measuring manlodialdehyde (as membrane
damage index), the activity of lipoxygenase (LOX) and allene oxide synthase (AOS)
enzymes, the levels of transcript LOX, AOS and allene oxide cyclase (AOC) genes using
quantitative reverse-transcriptase polymerase chain reaction (QPCR) under cold stress (4°C) in
tolerant (Sel96Th11439) and susceptible (ILC533) chickpea (Cicer arietinum L.) genotypes.
The data analysis revealed that under cold stress, MDA content significantly increased in both
genotypes so that MDA content in susceptible plants was maximum on day 6 of cold stress (
by 57%) whereas in tolerant genotype, after an increase on day 1 of cold stress its content did
not significantly change. Such increase in MDA content showed signaling role and induction
of defense mechanisms in tolerant genotype. Under cold stress, the activity of LOX and AOS
significantly increased in susceptible genotype compared to tolerant one. Therefore, the
activity of AOS pathway, as main pathway of oxylipin was considered in chickpea under cold
stress, indicating probably its role in creating jasmonates and induction of defense genes. The
analysis of transcription level of LOX, AOS and AOC genes with REST software confirmed
changes in oxylipin components. Thus degree of cold tolerance in tolerant plants was related
with cell damages content and the activity of oxylipin pathway under cold stress.
Key words: Gene expression, Cold stress, Oxylipin, Allene oxide synthase.
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