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AdrolC ATGGCTGARGACGACCTGTGTTCTCTCTTTTTCARGCTCAAAGTGGAGGATGTGACAAGCAGCGATGAGC TAGCTAGACACATGARGAACGCCTCARATGAGCGTAAACCCTTGATCGAGCCGGGTG———
trolC ATGGCTGAAGATAACCTATGTGCTCTCTTTTTCAAACTGACGGTGCAGGGGGTGACGTGCAGCGATGGGECTCAARGAAGCATATGGARAACGCCGAAGATGAGCTCARACCCTTACTGGAGCATGGTCCTC
Consensus ATGGCTGAAGAcaACCTaTGTgCTCTCTTTTTCARACTcAaaGTGeAGGagGTGACaaGCAGCGATGAGCTaaagRaalAcATGaAaAACGCCgaRaATGAGCgcAAACCCTTaaTcGAGCagGGTC. ..

131 140 150 160 170 180 190 200 210 220 230 240 250 260

1 1

AdrolC AGAATCAATCGATGGATATTGACGAAGAAGGAGGGTCGGTGEGECCACGGGCTGCTGTACCTCTACGTCGACTGCCCGACGATGATGCTCTGCTTCTATGGAGGGTCCTTGCCTTACAAT TGGATGCAAGG
trolC AAGGTGAATCCATGGACATCGATGAAGAAGARGTCTCGGGGGCCAAACGACTACTGTATCTCTATGTCGACTGCCCGACAATGATGCGCTGCTTTTTTGGEAGATCCATGCCCTATAAT TGCAGGGGAGG
Consensus HaaaTcAATCcATGGACATcGAcGAAGAAGaAGecTCGGeGGeCaflacGalTaCTGTACCTCTACGTCGACTGCCCGACAATGATGCCTGCTTeTaTGGaaGaTCCaTGCCcTACAATTGeAgGealGG
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1 1

AdrolC CGCACTCCTCACCAACCTTCCCCCGTACCAGCATGATGTGACTCTCGATGAGGTCAATAGAGGGCTCAGGCAAGCATCAGGTTTTTTCGGTTACGCGGATCCTATGCGGAGCGCCTACTTCGCTGCATTT
trolC CACCCTCCTTACCGACCTTCCCCCGTACCATGCTGATGCGTCGCCCCATGAGGTGTCTCGTGGACTCGEGAAGGCAACCGATTTCTTCAGCTATGAGGATGCTATTCGTAGTGCCTACTTCGCTGCCTTT
Consensus CaCaCTCCTcACCaACCTTCCCCCGTACCAgeaTGATGeGaCgCeCeATGAGGTcaaTaGaGhalTCaGGaRaGCAaCaGaTTTeTTCaGe TAcGaGGATCCTATeLGeAGCGCCTACTTCGCTGCATTT
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1 1

AdrolC TCTTTCCCTGGGCGTGTCATCAAGCTGAATGAGCAGATGGAGCTAACTTCGACAAAGGGARAGTGTCTGACATTCGACCTCTATGCCAGCACCCAGCTTAGGT TCGARCCTGGTGAGT TGGTGAGGCATG
trolC TCTTTCAGCGGGCCAGTCAGARAGTTGGATCAGCAGCTCGAGCTAACGTCGACARGAGGAGAGCCCCTGACATTCAGTCTTTATGCACGTAGCCCTGGCCGECTCGAACCTGGGEAGCTGGTGAGGCATG
Consensus TCTTTCaccGGGCcaGTCAgaAAGeTGaATcAGCAGaTcGAGCTAACeTCGACAAaaGGAalGeccCTGACATTCaacCTeTATGCaabcAcCCagepcaGhc TCGAARCCTGGGAGC TGGTGAGGCATG

521 530 540 546

1 1

AdrolC GCGAGTGCAAGTTTGCAATCGGCTAA
trolC GCGAGTGCAAGTTTGCA---GGCTAG
Consensus GCGAGTGCAAGTTTGCA., . .GGCTAa
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Figurel. Comparison of nucleotide sequence between A. rhizogenes rolC gene (strain A4) with its plant homologue in

tobacco, trolC. The letters marked in red represent the same nucleotides in the two sequences, and the blue and black letters
represent non-identical nucleotides. The nucleotide similarity percentage is more than 90%.
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Figure 2. Pigment content of rolC and trolC transgenic plants in treatment with increasing concentrations of dexamethasone
(dex). 0 Mp of Dexamethasone indicates the control condition.
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Figure 3. Total phenol and flavonoid content of rolC and trolC transgenic plants in treatment with increasing concentrations of
dexamethasone (dex). 0 Mp of Dexamethasone indicates the control condition.
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Figure 4. Antioxidant activity of rolC and trolC transgenic plant extracts in treatment with increasing concentrations of dexamethasone
(dex). 0 Mp of Dexamethasone indicates the control condition. Vertical axis indicates the percentage of free radicals scavenging activities of

plant extracts using DPPH (2,2-diphenyl-1-picryl-hydrazyl-hydrate).
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Table 1. Analysis of variance of the effect of different treatment levels on studied traits of tobacco plants.
ns and = indicate non-significant and significant differences at the 1% level, respectively.
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Abstract

Agrobacterium is one of the gram negative genera of soil bacteria that causes many
diseases in plants through the use of horizontal gene transfer. The rol genes of A.
rhizogenese, rolA, rolB and rolC, are the major causes of ‘hairy root’ symptoms in infected
plants. It has been demonstrated that rol genes could have a positive effect on secondary
metabolism in plants. The homologue of rol genes has also been found in some plants such
as the genus Nicotiana and a member of Scrophulariaceae, Linaria vulgaris. Here we
examined the effect of A. rhizogeneses rolC gene and its homologue in tobacco, trolC gene,
on pigment content, production of some secondary metabolites and antioxidant activity in
‘in vitro’ cultured 4-week old seedlings. In Nicotiana plants, the transgenes were located
under the control of dexamethasone inducible prompter. Methanol extracts of aerial parts of
seedlings were prepared and DPPH radical scavenging method was used to evaluate the
antioxidant activity. Experiments were performed in completely randomized design with 3
replications. Results showed that in induced transgenic lines, pigments content
(chlorophyll a, chlorophyll b, carotenoid and anthocyanin) were decreased and total phenol
contents were significantly increased compared to non-induced plants (control) and DPPH
radical scavenging activity exhibited a remarkable increase in induced plants. However, the
level of flavonoids didn’t show a significant change. These results indicate that plant
homologue of bacterial rolC gene, trolC, functions as rolC and can be used as an
alternative to enhance the level of secondary metabolite in plants.
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