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Abstract

Background: Antimicrobial peptides are one of the vital components of innate immunity in plants
and animals. The identification and introduction of novel and effective peptide molecules to plants
is a cost-effective way both to improve the resistance of crop plant species to pathogens, and to
produce peptides for pharmaceutical applications by using recombinant DNA technology.

Material and Methods: An expression construct containing the omiganan (MBI-226)
antimicrobial gene sequence was cloned and used for tobacco and potato Agrobacterium
tumefaciens-mediated transformation. Following tissue culture, Polymerase chain reaction analysis
(PCR) confirmed that some kanamycin resistant plants are transgenic. A number of transgenic
plants, along with a non-transgenic control, were selected. Total protein was extracted from the
transgenic plants, and the non-transgenic control, and was used for antimicrobial activity assay
against some human pathogens, including; Escherchia coli, Staphylococcus epidermis,
Pseudomonas aeruginosa, Salmonella typhi, Staphylococcus aureus, Bacillus cereus, Candida
albicans using the disc diffusion method.

Results: Total protein extract from transgenic plants was significantly (P<0.05) able to inhibit the
majority of bacteria growth, whereas non-transgenic total protein extract did not inhibit human
pathogens growth. There was a significant difference (P<0.05) between transgenic lines with
respect to omiganan peptide activity. In contrary to gram-negative bacteria, omiganan peptide did
not have a significant effect (P>0.05) on human gram-positive pathogenic bacteria.

Conclusion: The total protein from the omiganan-expressing peptide had a strong antibacterial
activity against some human bacterial pathogens. By expression and purification of the omiganan
peptide, the peptide could be used as an antibiotic to destroy pathogenic bacteria. This approach
could open an opportunity to produce antibacterial peptides in plants for pharmaceutical
applications.

Keywords: Antimicrobial peptides, Agrobacterium tumefaciens, Pathogen, Recombinant protein,
Tobacco.

*Citation: Nazarian Firouzabadi F, Badrhadad A, Sheikhian A. The cloning and in planta expression of an

omiganan antimicrobial peptide in tobacco and potato plants to control human bacterial pathogens growth.
Yafte. 2019; 20(4):14-29.

‘\V ('Jau.lﬁ; ((QZU.L_I:{ 6/9) 14'4'9‘(/" /Yi



	همسانهسازی و بیان یک پپتید ضد میکروبی امیگانان در توتون و سیب زمینی برای مقابله با میکروبهای بیماریزای انسانی
	مقدمه
	مواد و روشها
	آماده سازی سازه ژنی
	گیاه و شرایط رشد
	تراریزش و باززایی توتون و سیب زمینی
	آنالیز PCR
	استخراج پروتئین کل
	بررسی اثر ضد میکروبی پپتید
	انتشار در آگار با استفاده از دیسک
	آنالیز آماری
	همسانهسازی ژن کد کنندهی پپتید در ناقلهای pUC19 و pGSA1285
	بررسی گیاهان تراریخت
	ارزیابی فعالیت ضد میکروبی پپتید آمیگانان
	انتشار در آگار با استفاده از دیسک
	References

