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Negative control of Strictosidine synthase-like 7 gene on salt stress

resistance in Arabidopsis thaliana L.
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Abstract. Strictosidine synthase-like (SSL) is a group of gene families in the Arabidopsis genome, which whose
orthologues in other plants are key enzymes in mono-terpenoid indole-alkaloid biosynthesis pathway. The SSL7 is
upregulated upon treatments of Arabidopsis plants with signaling molecules such as SA, methyl jasmonate and
ethylene. To find the functional role of the gene, a T-DNA-mediated knockout mutant (ssl7) along with the wildt ype
were treated with different concentrations of NaCl. The expression level of salt stress genes including P5CS1, NCED3,
AAO3 and RD29A at 150 mM NaCl demonstrated that the expression was significantly higher in ssl7 compared with the
expression in Col-0. The activities of Catalase (CAT), Ascorbate Peroxidase (APX), Peroxidase (POD) and Superoxide
Dismutase (SOD) were measured in different concentrations of NaCl. The results suggested that the enzymes activities
were significantly higher in ssl7 compared with wild-type Col-0. In total, the results suggest that SSL7 might have a
salicylic acid-dependent negative regulatory role in plant resistance to salt stress.
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Fig. 1. Structure of the SSL7 gene. The insertion of T-DNA in the ssI7 mutant is shown as a triangle. Exons are shown
as black boxes and introns as thin lines.

Arabidopsis thaliana oLS s s, i 4 KeSTs sl sl ST Slasin -1 Jeua
Table 1. List of specific primers used for amplification of some salt stress in Arabidopsis thaliana.
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Fig. 2. Relative transcription level of SSL7 using Real-Time PCR. The transcription level in sslI7 mutant was 0.0075

times less than the transcription of the gene in wild-type Col-0. The result confirms down-regulation of SSL7 in the
mutant.
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Table 2. Analysis of variance of antioxidant enzymes activity in ssl7 mutant and wild-type Col-0 under salt stress.
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Fig. 3. Peroxidase enzyme activity (POD) in response to salt stress. Four-week old plants were subjected to
different NaCl concentrations (0, 50, 100, 150 and 200 mM) for 4 days and POD enzyme activities were measured in
the wild-type (Col-0) and ssl7 mutant.
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Fig. 4. Superoxide dismutase enzyme activity (SOD) in response to salt stress. Four-week old plants were subjected to
different NaCl concentrations (0, 50, 100, 150 and 200 mM) for 4 days and SOD enzyme activities were measured in
the wild-type (Col-0) and ssl7 mutant.
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Fig. 5. Ascorbate peroxidase enzyme activity (APX) in response to salt stress. Four-week old plants were subjected to
different NaCl concentrations (0, 50, 100, 150 and 200 mM) for 4 days and APX enzyme activities were measured in
the wild-type (Col-0) and ssl7 mutant.
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Fig. 6. Catalase enzyme activity (CAT) in response to salt stress. Four-week old plants were subjected to different NaCl
concentrations (0, 50, 100, 150 and 200 mM) for 4 days and CAT enzyme activities were measured in the wild-type
(Col-0) and ssl7 mutant.
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	در این تحقیق، تأثیر خاموشی ژن SSL7 بر فعالیت آنزیمهای آنتیاکسیدان POD، SOD، APX و CAT بررسی شد. بررسی میزان فعالیت آنزیم پراکسیداز (POD) نشان داد که ژنوتیپها و پیامدهای متقابل ژنوتیپها در تنش شوری تفاوت معنیداری در سطح احتمال 1 درصد داشتهاند ...
	شد. در غلظت mM 150 در ژنوتیپهای تیپ وحشی و جهش
	Table 2. Analysis of variance of antioxidant enzymes activity in ssl7 mutant and wild-type Col-0 under salt stress.
	** معنیداری در سطح 1% ، * معنیداری در سطح 5% ، ns عدم معنیداری
	** Significant in 1%; * Significant in 5%; ns: Not significant
	شکل 3- فعالیت آنزیم پراکسیداز (POD) در پاسخ به تنش شوری. گیاهان با طول عمر 4 هفته که بهمدت 4 روز در معرض غلظتهای مختلف NaCl (صفر، 50، 100، 150 و 200 میلی مولار) قرار گرفتند و سپس فعالیت آنزیم POD در گیاهان جهش یافته ssl7 و تیپ وحشی Col-0 اندازه گیر...
	Fig. 3. Peroxidase enzyme activity (POD) in response to salt stress. Four-week old plants were subjected to different NaCl concentrations (0, 50, 100, 150 and 200 mM) for 4 days and POD enzyme activities were measured in the wild-type (Col-0) and ssl7...
	بررسی میزان بیان ژنهای واکنشگر به تنش
	میزان نسبی بیان ژن P5CS1 بهمدت 3 و 6 ساعت پس از اعمال تنش شوری در mM NaCl 150، در ژنوتیپ تیپ وحشی Col-0 به ترتیب 138/8 و 195/9 برابر شده است اما، در جهش یافتهی ssl7 میزان بیان این ژن 3 و 6 ساعت پس از اعمال تیمار به ترتیب 206/29 و 843/11 برابر بود...
	شکل 4- فعالیت سوپراکسید دیسموتاز (SOD) در پاسخ به تنش شوری. گیاهان با طول عمر 4 هفته به مدت 4 روز در معرض غلظتهای مختلف NaCl (صفر، 50، 100، 150 و 200 میلی مولار) قرار گرفتند و سپس فعالیت آنزیم SOD در گیاهان جهش یافته ssl7 و تیپ وحشی Col-0 اندازه گیری...
	Fig. 4. Superoxide dismutase enzyme activity (SOD) in response to salt stress. Four-week old plants were subjected to different NaCl concentrations (0, 50, 100, 150 and 200 mM) for 4 days and SOD enzyme activities were measured in the wild-type (Col-0...
	شکل 5- فعالیت آسکوربات پراکسیداز (APX) در پاسخ به تنش شوری. گیاهان با طول عمر 4 هفته به مدت 4 روز در معرض غلظتهای مختلف NaCl (صفر، 50، 100، 150 و 200 میلی مولار) قرار گرفتند و سپس فعالیت آنزیم APX در گیاهان جهش یافته ssl7 و تیپ وحشی Col-0 اندازه گیری...
	Fig. 5. Ascorbate peroxidase enzyme activity (APX) in response to salt stress. Four-week old plants were subjected to different NaCl concentrations (0, 50, 100, 150 and 200 mM) for 4 days and APX enzyme activities were measured in the wild-type (Col-0...
	شکل 6- فعالیت کاتالاز (CAT) در پاسخ به تنش شوری. گیاهان با طول عمر 4 هفته به مدت 4 روز در معرض غلظتهای مختلف NaCl (صفر، 50، 100، 150 و 200 میلی مولار) قرار گرفتند و سپس فعالیت آنزیم CAT در گیاهان جهش یافته ssl7 و تیپ وحشی Col-0 اندازه گیری شد.
	Fig. 6. Catalase enzyme activity (CAT) in response to salt stress. Four-week old plants were subjected to different NaCl concentrations (0, 50, 100, 150 and 200 mM) for 4 days and CAT enzyme activities were measured in the wild-type (Col-0) and ssl7 m...
	شکل 7- الگوی بیانی ژنهای پاسخ به تنشهای غیر زیستی. A: P5CS، B: NCES،C : AAO3  و D: RD29A. میزان بیان این ژنها در پاسخ به تنش شوری با استفاده از qRT-PCR تحلیل شد. RNA تام از گیاهان جهشیافتۀ ssl7 و تیپ وحشی Col-0 تیمار شده با 150 میلیمولار NaCl به ...
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