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Abstract

Monitoring of wild type and old101 mutant Arabidopsis (Arabidopsis taliana) plants in response to

cold-induced in vitro stress.

Ali Mobaraki

Cold temprature is one of the important abiotic stresses limiting the growth and development in plants.
Identification of acclimation mechanisms and related involved genes in plants could be an important
aspect in production of cold resistant plnats. Previously identified gene (FRY1) FIERY1 is involved in
regulation of cold signal transduction by activation of stress-responsive genes. The Arabidopsis
FIERY1 protein is an inositol polyphosphate 1-phosphatase that is upregulated upon treatments with
cold, drought, salt stress, or ABA resulting in transition increased IP3 (Inositol-1,4,5 triphosphate) in
plants. In this research, we first looked at the seed germination of Ler-0 and old101 under different
temperatures and light conditions. Than various phenotypical, physiological and molecular aspects of
wild type Ler-0 and old101 mutants plants have been characterized in respons to cold stress conditions.
Therefore, 17-day-old plants have been placed in 4 °C for a long time following phenotypical,
physiological and molecular charachterizations in various time points. In this regard, relative gene
expression levels of several stress responsive genes including CBF1, CBF2, CBF3, GST1, DEFL,
FRY1 and COR15 have been measured using Q Real Time PCR approach. On the basis of obtained
results, old101 seeds were germinated considerably slower under in vitro cold-induced stress, and
enhanced sensitivity to cold stress conditions when the growth and development charachters and
differents physiological traits in old101 mutant plants were compared with the wild type plants. Gene
expression levels of most of responsive gene have been considerably decreased in mutant plants.
Moreover, ROS levels and antioxidant system activity in 0old101 plants showed a significant change in
comparision with the wild type plants. As a conclusion, more sensitivity to cold stress condition is a
result of low activity of antioxidant systems in combination with decreased levels of ROS and FRY1
expression levels which might be a cause of low activity of inositol polyphosphate 1-phosphatase of
FRY1 in 0ld101 plants.

Keywords: cold stress, FIERY1, GST1, ROS, antioxidant.
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