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Table 1-the characteristics and sequences of rubisco andactin genes.

Primer name
Actin chickpea 841 F
Actin chickpea 1029 R

Rubisco small subunit-For
Rubisco small subunit-Rev
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CCTCCTGAAAGGACGATGTT
CAACACTTGAACAGCCTCAG
GGGATGGGTTCCTTGCT
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Figure 1- membrane lipid peroxidation index of chickpea seedlings in different thermal
treatments, first day of acclimation phase 10°C (FDAP), fifth day of acclimation phase
(LDAP), cold stress phase (CSP) and recovery phase (RP).
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Figure 2- changes of chickpea cells free proline content in different thermal treatments,
first day of acclimation phase 10°C (FDAP), fifth day of acclimaton phase (LDAP), cold

stress phase (CSP) and recovery phase (RP).
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Figure 3- Quantitative levels of rubisco gene expression in chickpea seedlings in different
thermal treatments, first day of acclimation phase 10°C (FDAP), fifth day of acclimation phase
(LDAP), cold stress phase (CSP) and recovery phase (RP).
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Abstract

Plant responses to low temperatures have been created through cold acclimation process
using gene expression regulatory mechanisms. In this research, the quantitative gene expression
ratio of rubisco, a an important enzyme participating in photosynthesis and cell energy
production, the peroxidation of membrane fatty acids as a damage index, and the changes in
proline content as one of the cell protecting mechanisms in normal, acclimation, cold stress and
recovery temperatures have been assessed. Our resuts have shown meaningful differences
between thermal treatments in studied characteristics. Increasing Rubisco gene expression
accompanied by low damage index and high membrane proline has revealed the importance of

Rubisco as one of the effective genes in cell response processes. At the end of cold stress
situation and by starting recovery phase, Rubisco gene expression increased which is a sign of

decreasing membrane damage, surveying plant cells and stabilizing a new homeostasis in
chickpea. All in all, this study showed tha the regulation of Rubisco gene expression related with
cell protecting agents and membrane damage and can be assumed as one of the important
processes intolerant mechanisms.

Keywords: Acclimation, Cell membrane fatty acids peroxidation, Cold stress, Quantitative gene
expression, Rubisco.
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