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Changes in Gene Expression and Activity Pattern of Some Antioxidant

Enzymes in Olive Trees (Olea europaea L. cv. Conservalia) in Relation to
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Table 1. Meteorological data in Tarom Olive Research Station (the experiment location).
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Table 2. Characterization of primers used in the RT-qPCR reaction related to peroxidase (POD), superoxide
dismutase (SOD), phenylalanine ammonia-lyase (PAL), polyphenoloxidase (PPO) and actin-housekeeping
genes in olive (cv. Conservalia) leaf tissue.
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Fig. 1. Two-year average of total phenol content in olive (cv. Conservalia) leaves under alternate bearing status
based on LSD (P <0.01).
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Fig. 2. Two-year average of A; peroxidase (POD) and Bj; superoxide dismutase (SOD), enzymes activity
changes in olive (cv. Conservalia) leaves under alternate bearing status based on LSD (P <0.01).
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Fig. 3. Two-year average of phenylalanine ammonia-lyase (PAL) enzyme activity changes in olive (cv.
Conservalia) leaves under alternate bearing status based on LSD (P <0.01).
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Fig. 4. Relative expression of genes encoding peroxidase (POD), superoxide dismutase (SOD), phenylalanine
ammonia-lyase (PAL) and polyphenol oxidase (PPO) enzymes in olive (cv. Conservalia) leaves under
alternate bearing status (ON vs. OFF). * & ** statistical significance at P <0.05 and P <0.01,
respectively.
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Research article

Changes in Gene Expression and Activity Pattern of Some Antioxidant
Enzymes in Olive Trees (Olea europaea L. cv. Conservalia) in Relation to
Alternate Bearing

E. Dastkar, A. Soleimani’, H. Jafary, A. Bahari and M. Zeinolabedini'

The alternate bearing, severe fluctuation in annual fruit yield, causes a type of abiotic
stress in olive trees during ON-year, i.e. the year with high fruit load. Hence, one could
assume a hypothesis in variation of leaves antioxidant capacity in this regard. The current
study was conducted aimed at assaying this hypothesis through analyzing some antioxidant
enzymes activities and their gene expression patterns. For this, leaves samples were collected
from 12-year-old olive (cv. Conservalia) trees, both ON- and OFF-type, at flower bud
induction phase during two successive years. Among studied criteria such as antioxidant
capacity, phenol, flavonoid and total protein contents, the amount of phenol in OFF-trees was
substantially higher than ON-trees. The activity of peroxidase (POD), superoxide dismutase
(SOD) and phenylalanine ammonia-lyase (PAL) was considerably influenced by bearing
status. In comparison to OFF-trees, the activity of the POD enzyme was higher in ON-trees,
and the opposite trend was revealed in terms of SOD and PAL activities. The relative gene(s)
expression of POD and polyphenol oxidase (PPO) in ON-trees, and SOD and PAL in OFF-
trees was significantly high. While the SOD showed downward trends, the POD witnessed an
upward pattern in terms of its activity and gene(s) expression profile in ON-trees. In general,
the phenolic compounds synthesis and their consumption are the dominant metabolic process
in OFF- and ON-trees, respectively.

Keywords: Abiotic stress, Antioxidant capacity, Biannual bearing, Olea europaea L.
Phenolic compounds.
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