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Extended Abstract

Introduction and Obijective: Cold stress is one of the most important factors limiting the early
cultivation of most crops, including corn. Cold causes oxidative stress through the production of
reactive oxygen species (ROS) in plants. This study was conducted in order to investigate the
expression pattern of some genes involved in the response to cold stress (catalase, superoxide
dismutase and metallothionein) in corn plants.

Material and Methods: This experiment was conducted as a factorial in the form of a
randomized complete block design with four replications and with three varieties of corn
singlecross 260, singlecross 302 and doublecross 370. Planting was done in pots with a capacity
of 4 kg of soil. gPCR technique was used to check gene expression pattern.

Results: The results of the analysis of the gene expression pattern showed that among the
examined cultivars, singlecross 260 had the highest expression of catalase and superoxide
dismutase genes, and singlecross 302 had the lowest expression of these genes. Examining the
metallothionein gene expression pattern also showed that the expression level of this gene is the
lowest in singlecross 260 and the highest in singlecross 302. The high expression of
metallothionein gene in singlecross 302 is probably due to the occurrence of oxidative stress due
to cold stress, accumulation of hydrogen peroxide and low expression of catalase gene. Also,
growth indices including germination percentage, germination speed, leaf surface and chlorophyll
a and b showed a good correlation with the expression level of catalase and superoxide dismutase
genes.

Conclusion: Singlecross 260 and Singlecross 302 had the highest and lowest levels of expression
of superoxide dismutase and catalase genes, germination percentage, germination speed, leaf area
and chlorophyll, respectively. The activity of antioxidant genes such as catalase and superoxide
dismutase prevent the reduction of chlorophyll and damage to the plant's photosynthetic
apparatus.
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Table 1. Thermal cycles of Real Time PCR
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Table 2. Specifications of primers used in the experiment
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JmCAT2  ZMCAT2for 1670 1651 5 GCCAAGCCGAGCATGTAAG 3 50/7 161b NM-
ZmCAT2rev 1510 1529 5 GGAAAGGATCAGGCGGAAA 3 57/6 P 001111840

ZmSOD3T - )

JmsoD3  ZmSOD3rev 996 975 85  CTAGCGGCTGGACCTTGTGT 3 61/9 167bp NM-
830 850 5 TGGAGACAAGAGTGGGAATGG 3’ 60 001112272

SmMETL  ZMMETIfor 520 502 5 CTATCTAGCTTGTGGTGGTGGT3 64139 198b NM-
ZmMETirev 323 345 5" CAGACGCAATCGGATCAA 3 58/59 P 001111995

. ZmActinfor 266 246 5 CCATGTTGGGTGTGTGTGCT 3 65/38
ZmActin - Zmactinrev 82 102 5 TGGGCCCTGAGAGAAGTTGA 3 64187 185bp J.1218
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