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Table 1- list of used primer in semi-quantitative RT-PCR reactions.

ber PRIy Gl i)
Gene Name Sequence Amplicon
Length (bp)
GR
5'- GAGGTGTTGGTGGAACGTG-3" F 472
5'- CCACGCCATATTGAAGCA -3 R
5'- CTACGAATTGCCTGATGGAC-3" F
ACT 5'- CCTCCTGAAAGGACGATGTT -3 R 189

GR: Glutathione Reductase, ACT: Actin

;;05 WRT-PCR U:‘:Sb S bl.cj—\' dj-\?

Table 2- Timing of semi-quantitative RT-PCR reactions.

4 ,3) O, ey By e

Step 4>, (51,5 ol (235)

Temperature (°C) ;1;:::3
Pre-Denaturing 4l (g5l o il 94 3
Denaturing 4 > » gile & uly 94 1
Annealing Gua Iy 4 el p Jlasl %(;“{T gg 1
Extension JJ> as, Cole 5 Jaco 72 1
Final synthesis =~ ;g o5 72 10
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Figure 1- Effect of cadmium on GR activity in Silybum m. seedlings. Means followed by
the same letters are not significantly different for p< 0.05 according to the Duncan’s test.
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Figure 2- Semi quantitative RT-PCR results of GR gene of Silybum m. in different
concentrations of cadmium chloride.
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Figure 3- Relative expression levels of GR gene in Silybum m. seedlings.

Silybum marianum, Glutathione reductase, partial CDS
GGGGGGCGTGCCCGAGTATAACAACGCGCTTTGGTAACTCCTCCAAACTCAAAGC
CTCATCTGAGGTTATAGCCAACTCCTTCCCAGGAATATCTGCACGGGCCGCCCTG
CTACCAGTTGCTATCAGTATGTGCTTTGCTGTATAGGATAGTTTAGTGCCATCCAA
TTGTATCACCTCCACTTCATTAGGGCCCACGATTCTTCCCTCCCCTTCAAACAGTT
TGACTCCCGCATTTGAAAGTAAGCGCTTGTATATCCCATTTAGCCTCAGTATTTCC
TCAGTCTTCTTGTGCAGTAGCTTTTTCCAATCAAAATCAATCTTCTCATTCACTTGC
CATCCATATTCCTTTGCATCCTGAATTTCAGGCCCAAAGCTTGCTCCATAGACCAG
AATCTTTTTAGGAACGCACCCACGAATCACACACGTTCCCCAAAACACCCTCAA

U jlo azealS s 58 93, 0456 P8 0 0l (5l I A S 5 JIg —F S

Figure 4- Nucleotide sequence of GR isolated gene in Silybum m. seedling.

0313 osGL 5 Jlm b kS 3l ekl la GR 05 s ti silS 5 JIg cod 5 ol 2 - Jy
NCBI

Table 3-Results of GR gene isolated from Silybum m. Blast nucleotide sequences in
NCBI database.

Species E - Value Identity Accession
Zinnia violacea le-149 89 % AB158513.1
Arabidopsis lyrata Se-44 75 % XM_002883433.1

2
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Table 4- Blast results of the GR gene sequence isolated from Silybum m. seedling.

Species E - Value Identity Accession
Zinnia violacea 2e-87 93% BAD27393.1
Nicotiana sylvestris le-81 86% XP_009785965.1
Solanum pennellii 2e-81 86% XP_015087857.1
Nicotiana sylvestris 3e-81 86% XP_009785967.1
Solanum tuberosum 4e-81 86% XP_006360359.1

{ Solanum tuberosum
Solanum tuberosum(2)

Solanum pennellii

—— Nicotiana sylvestris

L Nicotiana sylvestris(2)
I Silybum marianum

39 en s iz ple b JU b ol e lu GR 05 o JIs

- Zinniaviolacea

55 ghd Al -0 IS

Figure 5- Phylogenetic relationship of GR gene isolated from phylogenetic relationship

with other genus based on amino acid sequence.
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Abstract

Cadmium (Cd) is a one of the heavy metals that causes oxidative stress in plants and Plants
equipped with a scavenging ROS system to protect against this stress. In this study, changes
of expression profile and enzyme activity of glutathione reductase (GR) were analyzed in
milk thistle (Silybum marianum) seedlings in response to cadmium chloride concentrations
(0, 300, 600 and 900 uM) using completely randomized design with two and five replications,
respectively. Results of semi quantitative RT- PCR showed that gene expression of GR in
stress plants leaves was significantly different from control plants. The lowest and highest
gene expression was in control and 900 uM concentration of cadmium chloride, respectively.
It could be concluded that glutathione reductase enzyme plays important role in enzymatic
antioxidant defense system in response to cadmium toxicity in Silybum marianum.
Keywords: Antioxidant enzymes, Cadmium, Milk thistle, Glutathione Reductase, Gene
expression.
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